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The Report of Benjamin Dane Walsh as Acting State 
Eatomologist of Illinois was made under peculiar circum- 
stances, described on pages 5 to 8 of this reprint. At the 26th 
session of the State Legislature, an act was passed (approved 
March 25, 1869) *'for the relief of the State Entomologist/' 
which had the virtual effect to legalize his acts as a state 
officer during the period of nearly two years between his 
nomination by the Governor and his confirmation by the 
Senate; and his report, made to the State Horticultural 
Society and not to the Governor, thus became actually, 
although not nominally, the first report of the office. It 
was published in 1868, in the Proceedings of the State 
Horticultural Society (Volume I.) for 1867, and a separate 
pamphlet edition was printed by the Prairie Farmer Com- 
pany of Chicago. In both Ijhese forms it has long been out 
of print and has become very scarce. I am pleased to have 
the opportunity to issue a second edition of this useful and 
interesting document, to the number of 1,000 copies, and 
I do not doubt that its republication at state expense is 
amply warranted by the intrinsic value of its contents, and 
by its importance as the first of a long series of reports of 
the official entomologists of this state. 

The original edition has been closely followed in this 
reprint, and no changes whatever have been made except in 
the correction of a few obvious typographical errors. 

S. A. FORBES. 
State Laboratory of Natural History, 
September 30, 1903. 
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INTRODUCTORY. 



To Executive Committee of the Illinois State Horticultural Society: 

Gentlemen : — I present herewith, for publication in your Trans- 
actions, my first Annual Report as Acting State Entomologist. 

What business I have to assume that title,I may be allowed briefly 
to explain to the people of Illinois, before I proceed to the discussion 
of subjects more immediately connected with the Report itself.- 

The Legislature of Illinois, as you are aware, at the close of the 
Regular Session in the winter of 1866 — 7, passed a law which enacts 
that a State Entomologist shall, by and with the consent of the Senate, 
be appointed by the Governor, with a salary of $2,000 per annum, and. 
for a period of two years and until his successor is appointed and 
qualified. Owing probably to the late day at which this Act wa^ 
l)assed by the Legislature, (Feb. 27th, 1867,) the Governor made no 
appointment at this session. 

On May 21, 1867 — shaving in a previous resolution requested the 
Governor to appoint me State Entomologist in order that I might 
immediately enter upon the duties of that office — ^you passed the fol- 
lowing resolution : 

**That the President of the Society be authorized to engage Benj. D. 
Walsh to immediately commence entomological investigations in relation to 
horticulture; and be empowered to pay out for that purpose a sum not ex- 
ceeding $500 from the Legislative appropriation. This action is taken in case 
of a failure to appoint." 

Having been duly notified on May 23d, by the President of your 
Society, of this most gratifying action on your part, and tendered the 
full amoimt of $500 in case I performed the duties specified in the 
Eesolution, I accepted with thanks the offer so liberally iq^de me, in a 
letter addressed to your President and bearing date May 26th, 1867. 

In the meantime the Governor had called a Special Session of the 
Legislature to meet June 11th, 1867. During this Session he pre- 
sented my name to the Senate as his appointee for State Entomologist, 
along with the names of several gentlemen as his appointees on cer« 
tain political Commissions. In all these cases the Senate took the 
ground, that they had no constitutional right to act upon such apr 
pointments at a Special Session, called for certain specified objects of 
whichNSUch appointments formed no part; and they therefore post- 
poned all further consideration of all these appointments till the next 
Eegular Biennial Session to be held in the winter of 1868 — 9. 
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Both you and myself were now manifestly placed in a false posi- 
tion. When the five hundred dollars was voted by you on May 21st. 
it was known that a Special Session would have to he called some time 
that year, and it was confidently anticipated by every one, that either 
myself or some one else would be duly appointed, and confirmed by 
the Senate as State Entomologist at that Special Session, whenever it 
met. As the matter actually stood at the close of that Session, neither 
myself nor any body else had any legal claim either to the title or to 
the emoluments of State Entomologist; and in the ordinary course of 
events no one could have such claim for a year and a half thereafter. 
It was manifestly absurd to suppose, that I could for the sum of $500 
perform for two whole years duties, for which the Legislature had 
thought $4,000 to be a suitable compensation ; and the impression on 
my mind was strong, that the whole movement in this direction had 
proved a failure and fallen to the ground. All men saw and felt that 
the Political Commissioners, who had been in the same boat as my- 
self, were politically killed. I supposed therefore that the State 
Entomologist was entomologically killed. 

Feeling as I have stated above, I wrote on June 19th, 1867, to 
your President, ofl!ering to jelease the Society entirely from any pecu- 
niary claim that I might have on thetn, and, if they declined such 
ofEer, proposing to continue my researches and investigations in the 
matter of those insects that are peculiarly injurious to fruit, not for 
the entire period of two years, but for a fair and reasonable time. 
Your President in his reply, dated July 3d, 1867, declined the former 
alternative and accepted the latter, generously leaving the amount of 
labor to be done by me on account of the $500 entirely to my discre- 
tion. And here the matter rested for the present; and I went ahead 
with those investigations, which I had commenced at the end of May 
and continued up to the receipt of President Baldwin's last letter. 

It was jny earnest wish to have attended the Meeting of your 
Society held at South Pass, Sept. 3 — 5, 1867; but, as will be seen 
from the following report, several insects — ^and in particular a very 
delicate small moth preying on the plum, which was an entirely new 
discovery of mine, and which will be found figured and described in 
the Eeport as "the Plum Moth*' — ^would persist in coming out at 
that very period; and if I had then left home, almost all my speci- 
mens of this moth would have been ruined for want of immediate 
attention, and the discovery thrown over to be completed in some 
subsequent year. I had also other investigations in progress which 
required daily care; and I ventured to flatter myself, that I could do 
the fruit-growers of Illinois more service by staying at home and 



minding my business^ than by laying before them in person discov- 
eries only half finished and theories based upon too slender a founda- 
tion of facts. 

A month later, when the entomological season was nearly closed, 
I attended the Fair of the State Agricultural Society; and on con- 
versing there with many of our leading Agriculturists and Horticul- 
turists, I found— much to my surprise — ^that it was the universal 
opinion among them, that if I went on, fairly and honestly and to the 
best of my ability discharging the duties of State Entomologist till the 
next Biennial Session of the Legislature, the Senate would then un- 
doubtedly confirm my appointment by the Governor; and I waa 
strongly urged and advised to take this course by all these gentlemen. 
I may add that the officers of the State Agricultural Society proposer! 
to me in private, to have the same sum appropriated in my behalf on 
the part of their Society, which your Society had already appropriated 
for a similar object. This oflEer, however, I respectfully but thank- 
fidly declined; for I had already made up my mind to go on and dis- 
charge the duties of State Entomologist for the whole period of two 
years for which the appointment was tenable, and to trust to the future 
liberality of the Legislature to reimburse me for my work. 

I therefore, shortly after returning home from the State Fair,, 
took care that the people of Illinois should be informed unofl&cially 
through the Public Press of the course that I had determined on; 
and I further, by the advice of friends, notified the Governor oflBcially 
of what I proposed to do. I also informed your President, both by 
letter and personally, that I did not ask any pecuniary assistance what- 
ever for the present from your Society; but that, if the Senate failed 
to confirm my appointment in the Regular Session of 1868 — 9, then, 
and then only, I purposed to call upon your Society for the payment 
of the sum, which had been so liberally appropriated in the first in- 
stance to meet a temporary necessity. 

This whole matter is so complicated, and the misunderstandings 
respecting it have been so general, that I hope that I shall be excused 
for the publication of all these egotistical details. In justice to the 
Society, and in justice to myself, I could not well say less; and I have 
felt throughout, and still feel, a repugnance to thrusting myself for- 
wards — ^without explanation or apology — ^to undertake functions, to 
the performance of which I am not legally and oflBcially called. Time 
will show whether the people of this great State will endorse and ap- 
prove what I am doing ; or whether I am to be treated as an impudent 
pretender, who has been assuming a title to which he has no legiti- 
mate claim whatever. 
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The law authorizing the appointment of a State £ntom(dogibt 
makes it one of hia duties to prepare an Annual Bieport of his re- 
searches and discoveries, for publication by the State. Under existing 
circumstances, I have thought that the most appropriate mode of 
carrying out the spirit, though not the letter, of the law upon this 
point was to ofPer this my First Annual Beport for Publication in the 
Transactions of your Society. 

In preparing this document, I have aimed to use only such lan- 
guage, as will be intelligible to any one who has had a good Common 
School education, with one single exception. I have throughout, after 
giving the English names of insects, added the scientific names, 
printed in italics and enclosed in a parenthesis ( ). The general 
reader will find the sense always complete without the parenthesis in 
italics; and therefore all that he has to do, in order to avoid those 
technical names which are so distasteful to many, is to skip over en« 
tirely, as he reads on, every parenthesis (printed in italics). To the 
scientific reader the scientific names are absolutely essential, because 
they are part and parcel of the peculiar language in which he writes 
and speaks and thinks; and because, while the scientific names are 
intelligible to every man of science, no matter whether he resides in 
America, in England, in France, or in Germany, and are the same 
everywhere throughout the whole civilized world, the English name<( 
of insects are often local, and differently employed by different writers 
and different States. For example :— a minute, two-winged Fly, the 
orange-colored larva of which infests the ears of wheat in the field 
a little before harvest, and which is called in English throughout New 
York and New England "the Wheat Midge" {iJecidomyia tritici, 
Kirby), is called pretty generally out West "the Bed Weevil" and of- 
ten simply "the Weevil," and in Pennsylvania and Maryland is pop- 
ularly Imown as "the Milk Weevil." Now, if I have occasion to talk 
of this insect, and call it, after the fashion of most of our Illinois 
farmers, "the Bed Weevil" or simply "the Weevil," every foreign 
entomologist, being entirely unacquainted with our local terms, will 
suppose that I am speaking of some kind of Snout beetle, and probably 
of that particular little black species {Sitophilus granarius, Linn»us), 
which infests such wheat as is stored in granaries both in this country 
and in Europe, -and is popularly known in England as "the Weevil." 
But if, on the other hand, I give our popular Illinois name, or the 
English name used in Pennsylvania, or that used in New York and 
New England, and add in innocent little parenthesis — I^^ (printed 
in italics) — ^the three words that form its complete scientific designa- 
tion, then every entomologist, from one end of the world to the other, 
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knows at a glance exactly what particular species I am speaking of, 
without the possibility of doubt, misconception, or confusion. An- 
other instance : — I find that an insect, which will be fully treated of 
hereafter as the "Apple-root Plaut-louse'^ (Pemphigus pyri. Fitch), 
and which, as I have ascertained, is doing an enormous amount of 
damage throughout our State, destroying apple-trees by what is popu- 
larly known as "rotten-roots," is commonly called almost everywhere 
in Illinois "the Woolly Aphis/^ Now, if I speak of this insect solely 
under this name, without adding its scientific name, every foreigii 
entomologist, and a good many American ones besides, will suppose 
that I am referring to an entirely different kind of Plant-louse which 
is properly called, both in America and Europe, "the Woolly Aphis" 
(Eriosoma lanigera, Hausmann), and which is as diflferent from the 
species misnamed "Woolly Aphis" in Illinois, as a sheep is from a goat. 
Whereas, if I give the scientific name, as well as the English name, 
every entomologist from San Prancieco, in California, to Vienna, in 
Germany, will know exactly what insect I refer ^o. Moreover there 
are already many purely scientific nafies, which pass current in the 
mouths of every fruit-grower and even of every farmer. The very 
name "Aphis," which I have just been referring to as current every- 
where in Illinois, is a purely scientific name, and for that reason I 
have preferred to avoid it throughout in the body of my Report, and 
to use instead the good old homely Anglo-Saxon word "plant-louse." 
"Curculio" — ^which is upon everybody's tongue in Illinois, and alas ! 
also upon everybody's plums and peaches and apples — ^is another 
purely scientific word, which has been popularized throughout the 
length and breadth of the United States, though in scientific lan- 
guage it has a much wider signification than in popular parlance and 
is equivalent to the pure old English term "Snout-beetle." A third 
scientific name which has been engrafted into our tongue is "Cantha- 
rides," and it is always applied exclusively to a foreign species of the 
same genus of Blister-beetles, to which belong the old-fashioned Po- 
tato-bugs found for time immemorial in Illinois — ^not the new-fash- 
ioned Colorado Potato-bug (Doryphora 10-lineata, Say), which only 
invaded our State a few years ago, for that belongs to an entirely dif- 
ferent group. Now, if the general reader can, without the least diffi- 
culty, open his mouth wide enough almost every day of his life to say 
'^Aphis" and "Curculio" and "Cantharides," why should he be scan- 
dalized, offended and annoyed by other scientific names ? always pro- 
vided that they are printed in italics by way of a finger-post to wara 
him off, as we stick up a board with "DANGEROUS" on it, where 
the ice is likely to break through in a skating-park ; and provided fur- 
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ther that these vicious scientific names are properly fenced in by a 
parenthesis ( ), so that the incautious traveler may not stumble in 
upon them imawares^ and get his brains kicked out by them before he 
knows what he is about. 

I am well aware that it is impossible to please everybody^ and 
that many men are of a very different opinion from those who take 
fright at every scientific term, actually holding that nothing can be 
worth reading, which, as a general rule, is written in such plain and 
popular language that it can be easily understood. But, because one 
author writes in a clear and intelligible style, it does not follow that 
he lacks depth of research and profundity of conception. Because an- 
other author indulges in muddy and obscure phraseology, it does not 
follow that he is a learned man and an original thinker. A puddle 
is not necessarily deep, because one is unable to see the bottom of it; 
neither is a lake necessarily shallow because the eye can catch at a 
single glance every object that exists beneath its pellucid waters. , In 
printed books, we often see ignorant blockheads cover up their lack 
of knowledge by a string of misapplied long words, as imcalled for as 
they are distasteful and unintelligible; while the really learned man.« 
instead of going out of his way to lug in technicalities head-and-shoul- 
ders, uses them only when they are absolutely necessary to give pre- 
cision and accuracy to his statements. As a general rule, when aU 
author thinks clearly, he writes clearly; and when an author's idea;^ 
are confused, his expressions partake of the disorder of his mental 
faculties. 

In a Memoir intended for publication in the Proceedings of some 
grave Scientific Society, it would, of course, be highly indecorous to 
break the dreary monotony of scientific hair-splitting by a single re- 
mark, which had the slightest tendency towards exciting that con- 
vulsive movement of the midriff, which the vulgar herd of mankind 
call "laughter.'^ But as this Report is intended chiefly for the us^e 
of common folks, who do not think it beneath their dignity to indulge 
occasionally in a hearty laugh, I hope that I shall be pardoned, if I in- 
advertently here and there should drop a word, which may cause the 
cheek of the reader to mantle with a smile. Four hundred years ago 
Martin Luther said, that ^^e could see no reason why the Devil 
should run away with all the good tunes." I can see no reason, in 
the year of 1867, why the pestilent yellow-covered literature of the 
day should monopolize all the wit and humor. If there is one thing 
which I have at heart more than another, it is to popularize Science — 
to bring her down from the awkward high stilts on which she is or- 
dinarily paraded before the world — ^to show how sweet and attractive 
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she is when the frozen crust, in which she is usually enveloped, is 
thawed away by the warm breath of Nature — and more especially to 
demonstrate how delightful that particular branch of science, to 
which I have devoted half a life-time, may be made to any one, who 
will keep his eyes wide open as he walks through his garden or his 
orchard. If I merely succeed in witicing away a single young woman 
from her mawkish norelettes and romances into the flowery paths of 
Entomology, or if I can only induce a single young man, instead of 
haunting saloons and lounging away his time at street-corners, to de- 
vote his leisure to studying the wonderful works of the Creator, as 
exemplified in these tiny miracles of perfection which the people of 
the United States call %ug8,'' I shall think that I have not written 
altogether in vain. 

I have felt, of course, that the main object of this Eeport is, and 
.ought to be, the investigation of the history and habits of such Nox- 
ious Insects, as are peculiarly troublesome in the' Garden and in the 
Orchard, and the suggestion of such modes of fighting these foes as 
will be found to be practically most successful. I know that my 
principal duty is to add in this manner to, the profits of the Gardener 
and the Fruit-grower, and thereby incidentally to add to the sum 
total of the wealth of this great and growing State. But ^^man does 
not live by bread alone ;'^ and there are other pursuits, besides dollars 
;and cents, which are worthy the notice of every one. It is an excel- 
lent thing to have plenty to eat and to drink and to wear, and to have 
a good warm house over one^s head — especially in the winter time in 
Northern Illinois. These wants of the body are of primary import- 
ance, and must be, and ought to be, attended to by every man — 
whether he be a day laborer, or whether he be a philosopher. But, be- 
sides the body, every man has a mind> which requires food, just as 
much as does the body; and if we starve the mind and feed the body 
fat, we are simply dwarfing and stunting that intellectual part of us, 
by which alone we are distinguished from the beasts of the field. I hope 
I shall be pardoned, therefore, if I occasionally indulge in short di- 
gressions, which, though of no immediate bearing upon the main sub- 
ject of the Eeport, seem to be calculated to arouse an inquiring spirit 
in the mind of the reader, and gradually to introduce him to the 
higher and more attractive and more intellectual departments of 
Natural History. 

Several discoveries in Economic Entomology, made by myself 
since I became connected with your Society through the action taken 
by its Executive Board on the 21st of May last, were published at the 
time in the columns of the now defunct Practical Entomologist, of 
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which I was for the first year of its existence Associate Editor, and 
for the second year sole editor. These I have not thought it neces- 
sary or advisable to reproduce in 'the following pages, because I have 
aimed as far as possible to insert nothing here but what is original 
and hitherto unpublished. On the other hand, certain other subjects 
have been entirely omitted, because my investigations on those sub- 
jects are as yet uncompleted; and others again, because they have ref- 
erence to insects which are injurious, not to the Gardener and the 
Fruit-grower, but solely, or almost entirely, to the Farmer. 

At some future day — ^and, if it be possible, by the time that the 
next Biennial Session of the Legislature takes place — I hope to pre- 
pare a General Manual of the chief Noxious Insects of Illinois, com- 
prising all the known facts respecting them that ought to become 
familiar to the intelligent Farmers and Gardeners and Fruit-growei-s 
' of this State, no matter whether those facts be already published, or 
whether they be original. Such a Manual, to be of the greatest prac- 
tical utility, would require to be very copiously illustrated; but a 
State, that is wealthy enough to spend three million dollars on a 
new State-house, ought to be able to afiEord a few thousand dollars 
for the publication of a work of primary necessity for nearly nine- 
tenths of its population. 

A few purely scientific descriptions, which it has been requisite 
to insert in this Eeport, are printed in smaller type, because they are 
intended chiefly for the use of the few persons, who may desire to 
identify scientifically the species therein described. But even these, 
I have couched, so far as possible, in popular language, occasionally 
adding the corresponding scientific teims in a parenthis, where 
perspicuity and precision required it. For instance, if we^talk 
simply of the ^^jaws^^ of an insect, an entomologist may be uncertain 
as to our meaning; for in the typical insect there are two pairs of 
jaws, placed one above the other and called respectively in technical 
language "the mandibles" and "the maxils.'^ But if we write "jaws'' 
(mandibles),'' then everybody will know what we refer to, with just 
as much accuracy as his peculiar wants may require. 

The illustrations furnished herewith have been drawn by myself 
and engraved by Mr. Wm. Mackwitz, of St. Louis. Whatever defects 
there may be in them must be laid to my door; for, like everything 
else which that artist has hitherto executed for me, they are exact and 
faithful reproductions on wood of the original sketches on paper. 

All which is respectfully submitted. 

Benj. D. Walsh^ M. a., 
EocK ISLAND; Illinois, Dec. IS, 1867. Acting State Entomologist. 



INSECTS INJURIOUS TO THE GARDENER 
AND THE FRUIT-GROWER. 



INSECTS INFESTING THE GRAPE.-On the Fruit. 



CHAPTER I.— The Gbape Oxjeoulio. (CcUiodes inmquali$j Say.) See 

platc^ fig. 1. 

This species of snout beetle was described in the perfect beetle 
state 36 years ago by the great American entomologist, Thomas Say; 
but up to this date it has never been recognized scientifically in the 
larva state, and consequently its habits in that state have remained a 
sealed book to the great world of science. Yet the destructive opera- 
tions of the larva upon the cultivated grape have been known to vine- 
yardists for several years back, and the insect appears to be very gen- 
erally distributed through the valley of the Mississippi; as may be 
seen at once from the following statements : — 

So long ago as 1853, Dr. Warder, the distinguished pomologist, 
said that "at Cincinnati they have insects that work on the grape — 
a species of Curculio." {Transactions Illinois State Agricultural So- 
ciety, I. p. 340.) Mr. Spaulding, of Cobden, South Illinois, tells me 
that he has noticed it on his grapes for four years ; and that one par- 
ticular vine has been nearly ruined by it for three consecutive years. 
Mr. T. J. Prickett, of the same neighborhood, says that it has infested 
his grapes for the last three years. One of these years it took, as he in- 
forms me, three-fifths of the fruit upon one Isabella and one Concord 
vine, so as to render the crop almost entirely worthless. Col. H. C. 
Forbes, of Cobden, finds the Grape Curculio worse than the rot upon 
his grapes. Mr. S. W. Beckwith, who resides not far from Cobden, 
discovered five or six individuals of the perfect beetle, which he iden- 
tified from specimens shown to him by me, upon his grapes, in the 
forepart of August, 1867. Professor Turner, of Jacksonville, Central 
Illinois, and Mr. McPike of Al^n, South Illinois, both of them told 
me that their grapes were badly stung in 1867 by what, from their 
description, must be the sam^ insect. Mr. J. R. Switzer, of Carroll 
Co. and Mr. W. Olds, of Whiteside Co., both in North Illinois, inform 
me that they have each of them noticed in their grapes, though only 
in small numbers, borings which in all probability are nothing else 
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but thoee of this Curculio. Mr. C. H. Murray, of Clay City, South 
Illinois, writes in the New York Tribune of October 29, 1867, that 
"last year nearly all of the wild grapes of that region were stung by 
some kind of a fly, and at the time of ripening contained a small 
worm/' "This year,'' he adds, "there are no wild grapes, but the tame 
grapes have been stung. Some fell off, others remained until the 
time of ripening, and contained a bluish white worm, about one- 
fourth of an inch long. Whole bunches of the grapes were thus de- 
stroyed, and often every bunch on a vine." Mr. Christ. S. Jackson, 
of Danville, Kentucky, sent me on July 31, 1867, a large bottle of 
grapes punctured by this same larva, and some of them still contain- 
ing the defunct body of the offender. As, however, these grapes were 
preserved in alcohol, they only enabled me to identify the species, and 
were useless for the purpose of rearing the perfect beetle. The grapes 
forwarded by this gentleman were Catawbas, obtained from vineyards 
at Big Hill, Kentucky,"where,"as he adds, "there are sixteen acres 

IN ONE PLACE ENTIRELY RUINED BY THIS INSECT.'" Mr. M. C. Eoad, 

of Hudson, Ohio, has manifestly, as is proved by a letter of his to me, 
had his grapes infested for the last thijee years by this very same larva, 
though in endeavoring to trace out its Natural History, he has ap- 
parently — ^by a very pardonable oversight in one who is not a profes- 
sional entomologist — confounded it with one of the leaf -rolling cater- 
pillars of the grape-vine; which last produce, in the perfect state, not 
a Beetle, but a Moth or' "Miller," as it is popularly called. *^When 
my grapes are ripe," so he tells me, "I am compelled to carefully look 
over every bunch, and pick out the infested berries, before sending 
thexn to the table; and out of the eighteen or twenty insects that 1 
have found on the grape, this one gives me the most anxiety. For a 
slight increase in its numbers would render our grape crop worthless." 
Finally, my esteemed correspondent, Mr. Joseph Wood, of Marietta, 
Ohio, informed me last summer that he had "every year hundreds of 
thousands of grapes punctured by some insect, and afterwards found 
the larva eating the grape." He subsequently sent me on July 27th, 
1867, a box containing a few punctured grapes, two of which had 
respectively a living and a dead larva in them. Upon examining these 
larvaB, I was satisfied that they were those of some species or other of 
Snout-bettle, but that they were decidedly distinct from those of either 
of the two species — ^the Plum Curculio and the Plum gouger* — ^known 
to infest the plum, with which Mr. Wood .had in the first instance 
confounded them. I therefore wrote at once to him, stating the 

'Kespecting these two, see below, Chapters XI. and XII. 
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above facts, and requesting a copious supply of infested grapes. These 
he obligingly forwarded me in excellent order, and by this means I 
have been enabled to trace the progress of our newly discovered Orape 
Curculio from the larva to the perfect beetle state. In the following 
paragraphs I have, partly from my own observations, partly from 
the statements of the above-named gentlemen, and partly from certain 
general laws known to apply to the whole of this. pernicious group of 
insects — ^the Snout-beetles— drawn up as full a history as possible of 
this seemingly insignificant, but really very important foe of the 
grape-grower. 

Late in June, or early in July,or a little earlier or later, according 
to the latitude, berries may be observed coloring very slightly upon 
one side, as if prematurely ripening. Not long afterwards a dark 
circular dot may be noticed in the middle of the colored spot, as if a 
common pin had been thrust red-hot into the berry. The infested 
berry does not rot or decay, but, with the exception of the puncture 
and the slight discoloration, remains to the last perfectly sound and 
plump, so far as external appearance goes. Hence the work of the 
Grape Curculio may be always readily distinguished from the so-called 
and very appropriately named "Eot,^^ which is caused, not by any 
insect, but by a microscopically minute fungus. Towards the end 
of July, if one of these infested berries is cut into, the larva may be 
generally found burrowing in the flesh and surrounded — as is always 
the case with the larvsB of Snout-beetles and of Moths — ^by what is 
technically termed '^frass;^' that is to say, solid, hard pellets of ex- 
crement, of a round, oval, or short-cylindrical shape, and looking at 
first sight, like so many grain of gunpowder, their size varying, ac- 
cording to the size of the insect, from that of the finest Sporting Pow- 
der to that of the coarsest Cannon Powder. Usually, but not alway?, 
the larva gnaws away a part of one of the pips of the grape. As soon 
as it has got its growth, it drops out of the berry, where up to thi<< 
time it has kept itself carefully secluded from view, on to the ground, 
unless, which happens sometimes, the berry has previously fallen to 
the ground off the bunch — ^burrows a little distance under the surface 
— scoops out for itself a small cell in the moist earth by wriggling its 
body round and round — and there transforms into the pupa state. 
The pupa I have not seen, but from analogy it must be a whitish or 
blackish creature, intermediate in robustness between the perfect 
beetle(fig. l)and the larva(fig. lb),incapable of either walking, eating 
or discharging fceces, with rudimentary wings pressed tightly against 
the side of its body, and with legs and antennse regularly arranged in 
a backward direction along its lower surface. The above operations take 
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place from about the last of July to the fore part of August. About 
the beginning of September the pupa-shell splits open in f ront,and the 
perfect beetle works its way out of the ground, and flies abroad to take 
its pleasure and enjoy this beautiful green world — which, be it remem- 
bered, was made for the benefit of my little friends, the small six-leg- 
ged Bugs, as well as for that of their more consequential brethren, the 
Big Bugs with two' legs. The sexes then probably couple, and likely 
enough the males perish, as is known to be the case in several analo- 
gous instances; but the females must undoubtedly survive the winter 
in some snug retreat, sought out by them for this especial purpose. 
Otherwise it is impossible to account satisfactorily for grapes being 
punctured by this species of Snout-beetle in the June of the following 
year. At all events I have repeatedly found dozens of different species 
of Snout-beetles, very closely allied to the Grape Curculio, snugly en- 
sconced in moss and other such matters in the early spring months, 
before the universal World of Insects wakes up from its wintry sleep, 
to hymn the praises of their Great Creator through all the joyous 
months of summer. 

According to Colonel Forbes, of Cobden, Illinois, grapes stung 
by the Curculio mostly drop from the vine. According to Mr. Mur- 
ray, of Clay City, South Illinois, as quoted above, some fall off and 
some remain until the time of ripening. According to Mr. Read, of 
Hudson, Ohio, large numbers of them hang on the bunch, as we have 
seen above, until they are ripe. According to Mr. Wood, of Marietta, 
Ohio, the berry "after awhile drops from the stem, before it is ripe 
enough to cut, sometimes showing a premature reddening." These 
slight discrepancies may be readily accounted for by differences either 
in soil, in climate, in season, or in the variety of grape especially re- 
ferred to in each of the above cases. 

The labva of the Grape Curculio (fig. lb) is an elongate, legless grub, 
four or five times as long as wide, nearly cylindrical behind, but tapered in 
front towards the head. When fully extended, its length is about two-tenths 
of an inch. The head is large, horny, and of a pale brownish yellow; the 
jaws (mandibles) are chestnut brown, robust, acutely pointed, and gradually 
curved inwards; and their general direction in repose is parallel with the 
axis of the body. Along the upper surface of the skull is a very distinct 
longitudinal groove or suture. The color of the body is a semi-transparent, 
yellowish white, with a darker stomach. Each segment of the body bears 
upon each side a large, fleshy, acutely-pointed tubercle, directed sideways; 
by which character this larva may be distinguished at once from those either 
of the Plum Curculio (Conotraohelwt nenuphar, Herbst) or of the PlumGrouger 
(Anthonomus prunicida, Walsh); and in addition the last or anal segment 
bears at each of its hind angles a similar tubercle, directed backward. 
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This larva, though legless, walks readily, and ; like those of all 
other beetles known to me, never uses its head by way of foot to assist 
its progress, as those of almost all two-winged Midges and Gnats 
(Diptera nemocera) commonly do. Neither does it curl up, belly 
inwards, in a semicircle, as do the larvae of many other Snout-beetles, 
and as does more especially the common White Grub (Lachnostema 
quercina, Elnoch) and its numerous allies. All the specimens seen 
by me, whether from Ohio or Kentucky, were in green grapes and of 
a pale color; but Mr. Spaulding, of Cobden, has assured me, that the 
darker the grape is, the darker the larva becomes. 

The Grape Cubculio. {Cceliodes infequalisy Say.) Fig. 1. Black, with 
minute, short, scale-like, appiesued white hairs, so as to give the black a gray- 
ish tint. Bead, including the beak, punctured almost as coarsely as the 
thorax; beak reaching a little beyond the base of the middle pair of legs, 
nearly cylindrical, curved inwards in a circular arc of about 60 degrees, and 
sometimes tinged with brick-red. Thorax with rather large confluent punc- 
tures, its sides converging in a convex quadrant for % of the way from 
base to tip, thence to the tip converging very gradually in a straight line. Tip 
of thorax about one-half as wide as its base, and squarely docked with a 
slight central excavation ( emargination ) ; its anterior edge always more or 
less tinged with brick-red. A transverse impressed line for % of the 
way from the scutel to the tip of the thorax; and a deeply impressed dorsal 
longitudinal line; which after crossing the transverse line becomes much 
fainter. On each side of the deeply impressed part of the dorsal line is a 
very large rounded tubercle, and outside this, but rather nearer the base, and 
almost on the lateral edge of the thorax, is a smaller subacute tubercle. Re- 
gion of the Qcutel impressed. The tcing-oaaes (elytra) are slightly freckled 
with small gray spots caused by the greater denseness there of the scale-like 
white hairs; their grooves {strice) are punctate with large, widely separated 
punctures; and the respective interstices between the 2d and 3d, the 4th and 
5th; the 6th and 7th, and the 8th and 9th grooves are wider and, especially 
the first two, more highly elevated and rounded in front than the others. 
The lower surface of the body is punctured like the thorax, but much more 
sparsely. The legs are of a more or less dull brick-red, the thighs unarmed, 
the four front shanks with a large rectangular tooth near their outer base, 
the hind shanks unarmed. Near the outer tip of each shaijk a few stiff, 
short bristles. Length of the body 0.09 — 0.11 inch. 

Described from eleven species, bred September 2d — 6th from infested 
grapes of the same year's growth. Two specimens, captured at large many 
years ago in Illinois and now in my cabinet, agree in all respects with the 
others. I had originally referred this species to Ceuthorhynchus {cwUodea) 
ourtu8, Say, as it agrees pretty well with Say's description of that insect, 
after inserting a phrase which has apparently, through some clerical or typo- 
graphical error, been omitted in the printed editions; for otherwise the word 
"smaller" in Say's description is unmeaning and unintelligible. After in- 
serting the omitted phrase in brackets. Say's description would read as fol- 
lows: "Each side [of which line is a large rounded tubercle, and outside of 
this tubercle] rather behind the middle is a smaller subacute tubercle." But 
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Dr. J. L. LeConte, to whom I have forwarded specimens of this insect, has 
kindly shown me that this species disagrees in several characters with 
Schoenherr's more full and elaborate description of the curtua of Say, which 
was probably based upon specimens furnished by Say himself. And as, hav- 
ing in his cabinet a species which he considers as the true curtua of Say, he 
prefers referring our species to the Ceuthorhynchua incequalia of Say, I will- 
ingly bow to his authority; though there is the great objection that incc- 
qualia is described as "brown'* by Say, and this species is most decidedly not 
brown but black. The size given by Say for iruBqtialis (over 0.10 inch) cer- 
tainly agrees much better with the average size of this species, than the size 
which he assigns to curtua (under 0.10 inch). But, as I have one specimen 
of this species only 0.09 inch long, and as Say, like too many other entomolo- 
gists, scarcely ever gives the number of specimens used by him in describing, 
it is impossible to be certain that he did not describe from a single unusually 
small specimen. After all, both of these two descriptions of Say's, like the 
great majority of those that we have to work on in entomology, are so brief 
and defective, that to determine to which of the two species the Grape Cur- 
culio belongs, or whether it really belongs to either of them, is a mere scien- 
tific conundrum. 

In such a case, the best way is to allow the leading Coleopterist of the 
country to decide the question, and abide by his decision, so as to avoid con- 
fusion and the multiplication of synonyms — that curse of descriptive ento- 
mology. At all events, I think that the Grape Curculio is now so fully and 
precisely described that — no matter what scientific name we may decide to 
give it — it can never hereafter be mistaken for any other species. So much 
for this entomological riddle, to solve which with certainty would require a 
Guessing-machine of 1,000 Yankee power. 

In the perfect Beetle state the Grape Curculio will not be easily 
identified by the inexperienced in such matters, owing to the obscure- 
ness of its coloring, the absence of any conspicuous markings, and the 
fact that many perfectly distinct species — several of which, however, 
have a characteristic white scutel — resemble it strongly at first sight. 
But almost all of these last, though they have the same general ap- 
pearance as the Grape Curculio, yet belong to different genera, the 
described North American species of the genus (Cosliodes) being 
very few in number. Hence our species may be recognized with tol- 
erable certainty by a remarkable character, peculiar to the genus (Goeli" 
odes) and not found in the allied genera {Phytobiiis, Ceuthorhynchus, 
Mononychus, Copiurus, etc.) ; namely, the rectangular thorn or tooth 
on the upper and outer edge of the four front shanks (tibice). For 
convenience' sake, a greatly magnified figure of the front leg is given 
in figure la, where the reader will see at^ a glance the nature of this 
distinctive character. The bristles near the tip of the shank are in 
nature sometimes obliquely erected, as shown in the engraving, some- 
times depressed so as to be almost invisible except under a lens of 
very high power ; some of the legs in one and the same specimen often 



19 

having the bristles erect, and others having them depressed. At first 
sight I supposed that these bristles were a sexual character. 

I have shown at great length, in my Papers on Willow-gall In- 
sects, published in the Proceedings of the Entomological Society of 
Philadelphia, that, in the case of many larv8B dwelling in the interior 
of vegetable substances, and deriving their food from such substances, 
there are what may be called "Guest-larvae," belonging to distinct 
Species, and often to distinct Grenera, to distinct Families, and even 
to distinct Orders of Insects. These last take advantage of the tene- 
ment prepared for them by the original inhabitant, who thus becomes 
their Host, and feed conjointly with him upon the same vegetable 
food. Technically, such insects are called "Inquilines ;" but until I 
published on the subject, entomologists were not aware how ex- 
tensively this system prevails throughout the world of insects. From 
the "Parasites," properly so called, these "Inquilines," or "Guests," as 
we may call them in English, differ very widely, in that they are 
normally vegetable feeders, and only occasionally or incidentally de- 
stroy the life of their unfortunate Hosts; whereas the true "Para- 
sites" feed exclusively upon the living bodies of their insect victims, 
and with a few exceptions live inside those living bodies, devouring 
the flesh piecemeal, although some few of them attach themselves ex- 
ternally to their prey, and gradually suck its life away like so many 
miniature leeches.* These last, by the way, must not be confounded 
with what I have called "Cannibal" insects; for each of these exter- 
nally-feeding Parasitical larvae attaches itself to a single victim, which 
it never quits till it has attained its full growth, whereas the true Can- 
nibal larva roams hither and thither, and before it attains its full 
growth will probably have devoured dozens of victims. Hence, by a 
beautiful provision of nature, all the Parasitical larvae, whether in- 
ternal or external feeders, are legless, because they have no occasion 
for locomotion ; whereas all Cannibal larvae, inasmuch as they require 
to move from place to place, are furnished with legs, and are usually 
pretty strong on the leg besides. In two words — ^to return to our 
new friends, the Guest-larvae — ^the difference between the Guest- 
larvae on the one hand and the Parasitical larvae and Cannibal larvra 
on the other hand, is pretty nearly that between an American burglar 
on the one hand and a Polynesian cannibal on the other hand. The 
insect Guest and the human burglar desire the goods of their victims 
and do not usually take their lives, unless, for the object that they 

•1 have ascertained that a number of larvae belonging to the Ghaloia fam* 
ily have this peculiar habit, and among the Ichneumon flies the genus Ophion 
has long .been known to feed externally in the larva state. 
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have in view, it is necessary or convenient to do so. On the other hand 
the insect Parasite, and the insect Cannibal and the human cannibal 
desire the bodies of their victims as food for themselves, and are 
necessarily obliged to slay, because it is only by inflicting death upon 
others that they can satiate their own carnivorous appetites. 

In the case of the Grape Curculio, as in many other such cases, 
there is more than one species of Guests sponging upon a single Host. 
I find that two very distinct larvae — one of them belonging to the same 
Order as the Curculio, (the Coleoptera or beetles,) but to a very widely 
distinct Family, tlie other to an entirely different Order (the Dip- 
tera or Two-winged Flies) — occupy the grapes after they have been 
tenanted by the Curculio, and derive their subsistence therefrom. 
Whether these spongers upon the fruits of other Bugs' labors dwell 
as co-tenants with them in the larva state, I do not know. Perhaps 
they do not; at all events they do not do so for any considerable time. 
But most certainly the eggs, from which the intruding guests spring, 
must be deposited in the infested grape by the mother-insect before 
the larva of the Curculio leaves it; for my infested grapes contained 
the Curculio larvae when I received them from Ohio, and were there- 
after isolated in a closed vase, to which the mother of the Guest- 
larvae could gain no possible access. As one species of these guests 
arrived at the perfect state about six weeks, and the other about eleven 
weeks after the Host, it is likely enough that the eggs of both of them 
were deposited in the wounded grape, not very long before the larva 
of the Grape Curculio was ready to descend to the earth and leave a 
clear stage for the operations of his successors ; and that consequently 
these eggs did not hatch out till about the time that the spoiled 
grape was vacated by its original tenant. 

The former of the two Guests just now referred to is the Twin- 
spotted Nitidula {Stelidota geminata. Say) — z, flattish, oval beetle, of 
an obscure brown color with dull yellow markings, and rather less than 
one-tenth of an inch long. It belongs to a somewhat extensive group 
(the Nitidula family), all of which feed in the larva state upon de- 
caying animal or vegetable substances, and several of which may 
be often met with in decaying cheese, old half -picked bones, old sheep- 
pelts, etc. Of this insect, from some fifty infested grapes, I bred 
October 12th — 20th no less than thirty-three specimens. So that 
manifestly their occurring in such grapes was not a mere casual 
phenomenon, but part of the regularly pre-ordained system of Ne* 
ture. Nature, indeed, in whatever direction we turn our eyes, is al- 
ways economizing and utilizing what would otherwise be uselessly 
expended, and she cries aloud everywhere to those who know how to 
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interpret her sacred mysteries, that nothing shall go to waste, nothing 
be lost, nothing be created in vain, whether in the animal or in the 
vegetable kingdom; and that even death and decay and corruption 
shall, by her holy alchemy be transmuted everywhere, in the most 
bountiful profusion, into life and health and happiness. 

The second of the two Guests is a species of Midge, belonging to 
the genus Sdara and to the same group of Two-winged Flies as the 
notorious Wheat Midge, commonly known in Illinois as "the Bed 
WeeviV^ (Cecidomyia tritici, Kirby), and the equally notorious Hes- 
sian Fly {Cecidomyia destructor. Say). We may call it in English 
"the Grape Midge.^' It is a small, slender, long-legged, blackish Fly, 
measuring to the tips of its wings about one-tenth of an inch, and with 
no conspicuous markings whatever. The genus to which it belongs is a 
rather extensive one, no less than seven U. S. species (not three as in- 
correctly stated by Dr. Fitch, N. Y. Rep, I. p. 255) having been de- 
scribed by a single author, Thos. Say; and moreover the species are 
difficult to distinguish from one another, owing to the monotonous 
uniformity of their coloration.* I think that my grape-inhabiting 
species is probably identical with the Fickle Midge {Sciara Imolobrusl 
inconstans) of Dr. Fitch, which is described by him as making its 
appearance at the same unseasonable time of the year — the latter part 
of December — and* as running about in the same fickle, rapid, rest- 
less mamner as I have observed mine to do. Of this Guest-fly, from 
the same lot of about fifty iafested grapes from which I had previ- 
ously bred the Grape Curculio and the Guest-beetle, I obtained No- 
vember 19th — 29th, no less than thirty-five specimens; and probably, 

•Having found the descriptions of Say's seven species and Fitch's five 
species of this genus very unsatisfactory, and being unable to separate into 
distinct species scores of specimens which I had captured at different times, 
though, by way of guide, I had, besides the "Grape Midge," considerable num- 
bers of two distinct species which I had formerly bred from larvae found in 
decaying wood, I sent specimens of the "Grape Midge" to our great N. A, 
Dipterist, Baron Osten-Sacken, with a request that he would, if possible, 
determine the species to which it rightfully belonged. For the benefit of 
young entomologists, I give his reply in this note, without making any alter- 
ation in my text. He had previously expressed to me the same opinions with 
regard to the allied genus Ceratopogon, and I have myself published nearly 
the same views with reference to another allied genus« Cecidomyia, 

"Your fly is certainly Sciara, but the species is indeterminable. I 
would not give anything for the determination even of a European Sciara, 
It is a difficult genus which has never been satisfactorily studied. The num- 
ber of species seems to be very large, their coloring uniform, and their char- 
acteristic marks unknown. One does not know what to take hold of in de- 
scribing such a species." 
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owing to their lively movements, about as many more escaped out of 
the breeding vase, when from time to time I opened it in order to 
catch them. As to their habitually living in these infested grapes, 
the observations already made with regard to the Guest-beetle apply 
with two-fold force, inasmuch as they were about twice as numerous 
as the Guest-beetle. 

It is worthy of remark, as illustrating what I have called the 
"Unity of Habits'^ in the same genus of insects, that another species 
of the same genus, the Apple Midge (Sciara [molobrtis] mali. Fitch) 
was found by Dr. Fitch to be a Guest in apples infested by the com- 
mon Apple-worm (Garpocapsa pomonella^ Linnaeus), and to appear in 
the winged state at the same inclement period of the year as my 
Grape Midge, namely in February. 

Fruit-growers must observe carefuUv the important practical 
point, that none op these Guests do them any harm. It is the 
Grape Curculio, for example, that in the first instance attacks the 
berjry; and after the berry for all practical uses is ruined, the Guests 
merely pick up the stray crumbs that fall from the Curculio's table, 
and clear away from off the face of the earth decaying vegetable mat- 
ter, that would otherwise become putrid, unwholesome and offensive. 
To make war upon the Guests would therefore be as irrational, as for a 
sheep-grower to shoot the turkey-buzzards that are feeding upon the 
dead carcasses of his sheep, and overlook the blood-thirsty ours that 
in the darkness of night had carried death and destruction among 
his flocks. 

Nothing is more common among young entomologists than to 
jump to the conclusion that, merely because they breed a certain in- 
sect from some vegetable organism which has manifestly been de- 
stroyed by insects, therefore the bred insect is the author of the mis- 
chief. No mode of reasoning can be more unsafe and unsound. The 
bred insect may be, and very frequently is, a Guest; and the Host, 
who is the real guilty party, may be entirely unknown to them. Or, 
^hat is still more common, the bred insect may be a Parasite, feeding 
upon the body of some unknown species that had originated the dam- 
age, and consequently not our foe but our friend. To solve satisfac- 
torily such questions as these, requires careful and long-continued 
observation and experiment, and an extensive familiarity with the 
habits and peculiarities of insects. And even then the very best and 
most careful entomologists will sometimes be led into error. For, 
although it is a very general rule that species belonging to the same 
Family of Insects have the same general habits, yet every now and 
then certain remarkable exceptions to the rule are brought to light. 
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For examjile, 1 have myself bred almost a hundred different species 
belonging to the great Chulcis family (Order Hymenoptera) , which I 
know to be parasites ; and himdreds of others peculiar to Europe have 
been ascertained by European entomologists to be also parasitical in 
their habits. Hence it was supposed formerly that all Chalets flies 
without exception were parasites. But there is now no doubt that, 
as Dr. Fitch asserted long ago, the true author of what is known as 
"joint-worm" in Virginia wheat and in Massachusetts and New York 
barley is a veritable Chalcis fly. So that in reality, although the 
great Chalcis family is almost universally carnivorous in its habits, 
it yet contains at least one species which feeds exclusively upon living 
vegetable matter. 

To return to the Grape Curculio. The practical question still 
remains to be discussed, "How are we to get rid of it ?'' I think that, 
beyond all question, the mother-beetle, if carefully looked for, will be 
found laying her eggs in the young grapes some time in June. From 
the accurate figure given herewith, and from what has been already 
said, the species may, I think, be recognized with ease by the vine- 
yardist; though, after it has fallen to the ground, it will hide its beak 
in the groove along its breast expressly provided by nature to receive 
that very organ, and fold up its legs so close to its body, that it looks 
exactly like a round, black seed. In this position, as it "plays Opos- 
sum" and shams dead for a minute or two after it has fallen, it would 
never be suspected of being a living animal by the unwarned and in- 
experienced. The Grap4 Curculio should therefore, in. localities where 
its evil works have been already noticed in preceding years, be watched 
for in June; and as soon as it appears, shaken off the vines upon a 
white cloth, or — what will be found perhaps still more convenient — 
into something like an inverted umbrella, lined with white cloth, but 
modified in shape so as to suit the mode of training the vines whicri 
may in each case be practised. The least touch will fetch them off 
the vines; for this whole group of roundish Snout-beetles (genus 
Ceuthorhynchus and its allies) drop to the earth when alarmed more 
readily even than the Plum Curculio. Indeed, I have repeatedly ob- 
served that they will often drop as soon as they see you looking at 
them, although the plant on which they are sitting be not touched 
at all. 

The Grape-grower will perhaps exclaim that the woods must be 
full of this Grape Curculio, and that it will be no use killing a few 
scores of them off his grapevines, because myriads of others will fly in 
upon him from the forest. Itjan assure him that this is not so. The 
Grape Curculio is comparatively a rare insect, though, like many other 
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rare insects, nature occasionally concentrates it in considerable num- 
bers for a particular object upon a particular point, i. e., the fruit- 
bearing grapevine. For ten years I have been collecting insects in 
various parts of Illinois. I have in that time beaten into my net 
thousands of wild grapevines, to say nothing of forest trees growing 
in their immediate neighborhood. Yet in all those ten years I never 
captured but two poor solitary specimens of my newly-discovered 
little friend, the Grape Curculio. Moreover, Dr. J.L. LeConte tells 
me that, until I supplied him with some additional specimens, he had 
but two representatives of this species in his whole collection of N. A. 
Beetles, which, so far as regards the number of species, is well known 
to be the most extensive of any in the country. 

It is, indeed, undoubtedly true that, if a vineyardist is sur- 
rounded by other grape-growers and all their vines are infested by 
this Curculio, it will be comparatively but little use for him to destroy 
the Curculio upon his own vines, unless he can also persuade his 
neighbors to do the same. For his little black enemy has got good 
long black wings of his own, and can fly with ease from one vineyard 
to another, although undoubtedly he is not by any means as strong 
on the wing and as fond of flying as a Bee or a Butterfly. Still, this 
only proves the absolute necessity of fruit-growers becoming familiar 
with the habits of their insect foes, and of their making war upon 
them systematically and generally. For attaining these two objects, 
nothing can be more practically useful, than those organized Asso- 
ciations of practical and intelligent fruit-growers, which are now 
happily becoming so common in all the great fruit-growing regions 
of the United States. 

INSECTS INFESTING THE GRAPE— On the Leaf. 

CHAPTER II. — ^The Gbape-leaf Gaix-louse. {Dactt/loaphwra* vitifolice, 

Fitch.) 

This is the insect which Dr. Fitch described long ago under the 
above specific name, though it most certainly does not belong to the 
genus of Plant-lice (PemphigiLs) to which he referred it, nor even, 
in my opinion, to the Plant-louse Family, but rather to the Bark-lice. 
It causes on the lower surface of the leaves of the grapevine immense 

*The genus, Ddctylosphcera was proposed by Dr. H. Shimer, of Mt. Car- 
roll, Illinois, in a short Paper, published in Proc, Acad. Nat. 8c., Jan., 1867, 
pp. 1 — 9. I adopt this generic name, simply because the group of insects to 
which this species belongs, forms, in my opinion, a very distinct and a very 
anomalous genus of the Bark-louse {Coccus) Family, and there is no other 
name for it extant. Why this genus of Insects ought to be referred to the Bark- 
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numbers of green, fleshy excrescences, about the size of a small pea, 
I was the first to observe, in the columns of the Practical Entomolo- 
gist, that it does not attack indiscriminately all our native and culti- 
vated grapevines, but is peculiar to the Frost Grape ( Vitis cordifolia) 
and to a small number of our cultivated varieties, namely, the Clinton, 
the Delaware, and, according to Mr. George Husmann, of Missouri, 
the Taylor. Dr. Morse, of Missouri, who has had great experience 
with the grape, confirms the truth of the above assertion, and informs 
me that in Missouri the Delawares are sometimes covered with these 
galls so as to injure them greatly, and that he has occasionally seen a 
few of these galls even on the lona vine, which, according to Mr. Wil- 
liam Saunders, is a variety of the Northern Fox Grape {Vitis labrus- 
ca.) One of my correspondents has informed me that a whole vineyard 
of Clintons near Bloomington, in Central Illinois, was destroyed by 
this insect in 1866; and it is undoubtedly this variety of the cultivated 
grape that is the most subject of any to its attacks. Even at such a 
remote point as Clinton County, in the Northwest corner of Missouri, 
the Clintons are reported as ^^not doing well" on account of their 
leaves being covered with these galls. {Agricultural Report Missouri, 
Appendix, p. 135 — 6.) What is very remarkable, and well illustrates 
how certain species of insects swarm periodically and then are not 

louse (Cocci*«) Family, rather than to the Plant-louse {Aphis) Family, I long 
ago explained. (See Pract, Eniom, II., p. 19, and Proc. Ent, 8oc. Phil. VI., 
pp. 283 — 4, notes.) 

To this new genus of his. Dr. Shimer refers, not only the insect which 
forms the subject of this chapter, but also a mythical and entirely imaginary 
species — Dact, glohosa, Shimer — which he has concocted by taking the wing- 
less individuals of the Bark-louse of a very small Hickory-gall ( Garyce semen, 
Walsh MS., Proo. Ent, 8oc, Phil., VI., p. 283,) and the winged individuals 
of the Plant-louse of a much larger and very distinct Hickory-gall {Ca/rycs- 
glohuli, Walsh, ibid. I., p. 309,) and assuming, without a particle of proof, 
that the latter are the winged males of the species to which the wingless 
females of the former appertain. And yet, even according to his own ac- 
count, (p. 2,) the galls containing these so-called males are ''0.25 inch, and 
even more, in diameter," while the galls containing the wingless females are 
according to him, only "0.09 — 0.14 inch" in diameter, and, in reality, are still 
smaller than he represents them to be, ranging from 0.06 to 0.10 inch in 
diameter; and, moreover, as will be shown below, the two galls differ by a 
very remarkable structural character. It is a very suggestive fact, too, that 
the large galls» containing the so-called males, occur abundantly and com- 
monly on the Shellbark Hickory and but in small numbers and rarely on the 
Pignut Hickory; while the galls containing the so-called females of what 
is supposed to be the same species occur exclusively on the Pignut Hickory, 
and in the most exuberant profusion. Whereas, if these two galls apper- 
tained to the same species of insect, on whatever species of Hickory one of 
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heard of for years: — Although in 1866 these leaf-galls covered the 
leaves of the wild Frost Grape and of the cultivated Clinton near 
Bock Island^ Illinois, and, so far as I could hear, throughout the State, 
yet in 1867 on the most diligent search not a single one was to be 
found, even on vines which had swarmed with them in the preceding 
year. 

Previous to what I published on the subject, authors had always 
supposed that this Gall-louse attacked indiscriminately all kinds of 
grape-vines. I was led to remark that it was not so, because I had 
discovered it to be a general, though by no means a universal rule, 
both with Plant-lice (Aphis family) and with Bark-lice (Coccus 
family,) that the same species of insect is confined to the same species 
of plant. Even when a species, belonging to one of these two fam- 
ilies of insects, inh^,bits promiscuously two or more species of plants, 
these plants will usually be found to belong to the same botanical 
Genus, and invariably to the same botanical Family. We shall meet 
with another illustration of the practical importance of attending to 
this law of natui'e, when we discuss the history and habits of the 
Apple-root Plant-louse in chapter 10. 

them was found, the other one would be found there also, and, in all proba- 
bility, always in the same relative proportion. 

If any one doubts the validity of the above statement, he has but to 
refer to the figure of the wings of the so-called male Dact, vitifoUcB, in Dr. 
Shimer's Paper ( fig. D, page 1 ) ; and he will see at once that it displays the 
unmistakable wing-neuration of the genus of Plant-lice which Dr. Fitch con- 
sidered as probably identical with the European genus Phylloxera, (see my 
fig. of it, Proc, Ent. /S'oc, Phil, I., p. 297, fig. 8) — which I have since pro- 
posed to name Xerophylla {ibid. VI., pp. 282 — 3, note) and to which the 
Plant-louse of my Carycs glohuli gall belongs. This figure of Dr. Shimer's, 
it may be added, is totally unlike a drawing of the wings of the veritable male 
Dact. vitifolice, which was kindly executed for me by Mr. Cresson, from speci- 
mens presented to the Entomological Society of Philadelphia by Dr. Shimer 
himself, and which drawing I sometime ago communicated to Baron Osten- 
Sacken. For, in this last, the neuration of the front wing is almost exactly 
identical with that of a male Bark-louse (see V^estw. Introd., II., p. 443, 
fig- 7), and the hind wing lacks entirely on its front margin the character- 
istic hook to fasten on to the hind edge of the front wing, which is found 
in all the genera of Plant-lice with which I am acquainted. Dr. Shimer, in- 
deed, lays great stress upon the absolute necessity of such drawings being 
executed from the living or recent insect. (Page 5, note.) So far as re- 
gards the body of the insect, this is true enough; but every entomologist 
knows, that the wings of any insect can be drawn just as accurately from the 
dried as from the recent specimen. 

With similarly unfortunate results, this same author has recently re- 
described and re-named, as Hamameliates cornu, a gall-making Plant-louse 
{Hormaphis hamamelidiSf Fitch), which had been already named and de- 
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Mr. William Saunders, in an excellent article on the Mildew of 
the Grape, has asserted that the Delaware is a hybrid between the 
Northern Fox Grape and the Suihuier Grape {Vitis cestivalis.)* If 
a bug-man may venture to dispute the opinion of a plant-man, [ 
should infer that as neither of the above two wild grapes are subject 
to these leaf -galls, so far as I know and as the Frost Grape notoriously 
is, the Delaware, which I have found to bear these leaf -galls only to 
a limited extent, is a hybrid between the Northern Fox Grape and the 
Frost Grape. Certainly its botanical characters seem to me to be 
intermediate between these two species. 

The practical lesson to be drawn from the above theory is, that 
where two varieties of cultivated grape are in other, respects equally 
desirable, and equally suited to the soil and climate of the vineyard- 
ist — say, for instance, the Clinton and the Concord — ^the Concord 
should be preferred, because, being a variety of the Northern Fox 

scribed twice over many years before he wrote — ^namely, once in 1851 by 
Fitch, and once in 1861 by Osten-Sacken — and to receive which Osten-Sacken 
had very properly founded the genus Hormaphis, of which Dr. Shimer's so- 
called new genus Uamameliaiea is a mere synonym. It is very true that we 
are all of us liable to such oversights, when the book in which a supposed 
new species has been already described is out of print, or very rare, or only 
to be met with in foreign countries. But, in this particular case, all the de- 
tails, which prove the above facts, were collected together and published by 
myself eleven months before Dr. Shimer himself published^ and in the very 
work in which he himself published, which can be procured by any one, with 
the greatest ease, by paying the very moderate price demanded for it. (Com- 
pare my Paper, Proc. Ent. Roc,, Phil., VI., p. 281 and Dr. Shimer's Paper, 
Tra/ns, Am. Ent. 8oc., I., pp. 283 — 4.) 

In order to clear away as much as possible the mystery in which Dr. 
Shimer has enveloped this very interesting subject, I annex, from my Jour- 
nal, a full account of the Bark-louse Hickory -gall, which I had referred to, 
as quoted above, under the MS. name of Caryce semen. I am now acquainted 
in all, besides the Grape-leaf gall Vitifolicp, Fitch, with three very distinct 
galls on the Hickory, all apparently formed by this same genus of Bark-lice 
{Dactylosphcera) ; namely, Caryce semen, new species on the Pignut Hickory, 
{Gary a glabra;) Carycevenw, Fitch, on the Shellbark Hickory, {Carya alba;) 
and an undescribed species, CaryfB fallax, Walsh MS., with a strong external 
resemblance to the Plant-louse Hickory-gall, CaryoBfolias, Fitch, but open- 
ing, not above, as is always the case with that gall, but invariably below. 
This last gall I found June 17th — 29th, 1867, absolutely swarming on th€ 
leaves of a bush of the Shellbark Hickory. In none of these three Hickory- 
galls, though I have opened hundreds of each of them, have I ever yet ihet 
with the winged males; and in the Grape-leaf gall the males are equally 
scarce. 

*Mr. Saunders' article may be found in the Monthly Report of the Agri- 
cultural Department, 1867, p. 333. 
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Grape, it never bears these leaf -galls, any more than the wild species 
from which it took its origin; while the Clinton, being a variety of 
the Frost Grape, is often grievously afflicted with them, like the 
source from which it sprang. 

CHAPTER III.— The Rose-buo. {Macrodactylus suhspinottue, LinnaBUS.) 

In particular seasons, as is well known, and in particular locali- 
ties, this insect occurs in prodigious swarms, and gathers upon grape- 
vines so as to strip them almost entirely of their leaves. The only 
known remedy that is practically available, is to jar them oflE the vines 
and kill them; and of course, if we can induce them to concentrate 
their forces upon one particular vine and leave the rest alone, the 
labor of destroying them will be very greatly diminished. 

Luckily for the grape-grower, this can be done. There is con- 
current evidence from a great number of different sources, that the 
Rose-bug prefers the Clinton to all other cultivated varieties, and 

Gall Cabyae semex, new species, made by D<iotylo8ph(Bra carycB-aemen, 
new species. On the general surface of the leaflets of the Pignut Hickory 
{Ca/rya glabra,) in prodigious abundance, a subglobular, smooth^ seed-like, 
hollow, sessile gall, 0.06 — 0.10 inch in its widest diameter^ sub-hemispherical 
aboye, rather flatter below, with a nipple-like opening in the middle. Walls 
of the gall, rather stout, fleshy and not woody. The external color is green- 
ish yellow above, and pale green below, with the open central nipple whitish. 
There are frequently as many as one hundred of these galls on a single 
leaflet. Inside may often be found as many as three or four mother bark-lioe, 
similarly shaped, and of the same yellow color as those of the VitifoliiB 
gall, but, on the average, rather smaller, and accompanied in the same man- 
ner by eggs or very young larvae, or both. As with the mother bark-lice of 
the galls VitifoliiB Fitch, CarycBveiuB Fitch, and Garywfallax Walsh MS., 
the antennae of this mother bark-louse are three- jointed, joints one and two 
short and sub-equal, and joint three longer than one and two put together. 
The young larva; are about 0.01 inch long, and of the usual shape. Almost 
as soon as hatched — as is also the case with the larvae of all the allied galls 
— ^these larvae stray away to found new galls. The galls themselves are very 
abundant about July 24th, but by August 12th they were almost all empty 
and gaping open below. Out of twenty or twenty-five examined at this last 
date, all but one were empty, and that one contained only a single bark-louse 
egg. The gall -insect is infested by a Mite {Acarus family) and also by a 
Chalcis fly. 

This Bark-louse gall may be readily distinguished from the Plant-louse 
gall, CarycB glohuli, Walsh, with which Dr. Shimer has unaccountably con- 
founded it, not only by its being only one-third or one-fourth as wide across, 
but by opening below with a roundish,nipple-like hole,whereas the latter opens 
below with an elongated slit. (See Proc. Ent. 8oc. Phil. VI. p. 275.) More- 
over, the former almost always contains eggs, the latter never; because the 
Bark-louse is oviparous, and the Plant-louse, at all events, so long as it re- 
mains in the gall, is invariably viviparous. 
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will gather upon that and leave the others unmolested. lit proof of 
this assertion, I quote the two following passages from among a num- 
ber of similar ones, the first from the Eeport of the Winter Meeting 
of the Fruit-growers^ Association of Western New York, Jan. 23, 
1867, the second from the American Journal of Horticulture, Sept., 
186?j p. 163 : 

^T. C. Brehm thinks the Clinton the best vine to draw rose-bugs 
from other vines, and keeps one in his garden for that purpose.^' 

"When I saw a paragraph in a Horticultural Paper, advising 
grape-growers to keep one vine of the Clinton in the garden for the 
use of the rose-bugs, I thought it merely a feeble joke ; but experience 
teaches me that it is no joke at all. I have a Clinton vine at a little 
distance from a dozen other kinds, and its leaves are entirely riddled 
by the Bose-bugs ; while I have not found six bugs on the other va- 
rieties, and none at all on the roses. I pity the want of taste dis- 
played by the bugs, but am glad to find that the Clinton is good for 
something. Since writing the above, I have found bugs in abun- 
dance on the Franklin: but that only strengthens the case; for the 
Franklin is much like the Clinton and just as worthless.^^ 

J. M. M., June. 



INSECTS INFESTING THE GKAPE.— On the Eoot. 
CHAPTEK IV. — The Gbape-boot Bober. (^geria polistiformia, Harris.) 

This insect, which strikingly resembles the common Peach Borer, 
{JSgeria exitiosaj Say,) in all its stages, both in size, in shape, and 
in the general style of its coloration, was observed fifteen years ago 
by Dr. F. J. Kron, of Albemarle in North Carolina, to be very 
destructive to the cultivated grape-vines there. I see from the 
Monthly Reports of the Agricultural Department foi* 1867 (pp 329 — 
330,) that Mr. H. J. Krone, of the same place — ^who may probably be 
a relative of Dr. Kron^s, though his name is printed with an E at the 
end of it — "gives discouraging reports about the destruction of grape- 
vines in that region^^ by this same Borer in 1867. In the same 
Monthly Report it is stated that "a correspondent in Cincinnati writes 
that a new enemy has attacked the grape-vines in that vicinity, and 
describes its work as similar to that of the North Carolina JEgeria 
polistiformis/' Lastly, in the summer of 1867, Mr. C. S. Jackson, 
of Danville, Kentucky, sent me specimens of the larva of this very 
same insect, along with pieces of the grape-vine roots on which it wa^j 
operatiDg. "Here in Central Kentucky,*' he says, "I have noticed, 
for a year or two past, spots throughout the vineyards suffering from 
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decay ; and where the vines are taken up and examined, this worm is 
found on almost every root." 

Now, Danville in Kentucky lies about a hundred miles to the 
south of Cincinnati, Ohio, but it actually lies about ten miles to the 
north of Cobden, in Illinois; where grape-vines are beginning to be 
grown pretty extensively. Consequently, even if it should turn out 
that the Cincinnati correspondent of the Agricultural Department 
has raised a false alarm, yet as this pernicious borer indubitably exists 
in large numbers at Danville, there is a reasonable probability that it 
may within a few years, now that grapes are being grown so exten- 
sively, spread from that point into Southern and Central Illinois. It 
may perhaps have even done so already. Hence it appears to be a 
useful precaution to describe the insect and its operations in such a 
manner, that it may be recognized at once, wherever and whenever it 
may occur, by our Illinois grape-growers ; more particularly as, being 
hitherto considered an exclusively Southern insect, it is entirely un- 
noticed in Dr. Harris's excellent book on Injiirioiis Insects, and only 
receives a passing notice of eight lines in Dr. Fitch's very useful 
Reports on the Noxious Insects of New York, 

Unlike the common Peach Borer, this larva lives exclusively 
underground, the mother-moth depositing her eggs on the collar of the 
grape-vine close to the earth, and the young larvae, as soon as they* 
hatch out, immediately descending on to the roots. They seem to 
confine themselves entirely to the bark and sap-wood of the roots, 
leaving the heart-wood untouched, which of course renders their op- 
erations much more destructive to the life of the vine. The roots that 
I received from Kentucky were internally sound and solid, but ex- 
ternally they looked all of them as if a drunken carpenter had been 
diligently scooping away the sap-wood with a quarter-inch gQuge, 
almost their entire surface being furrowed by crooked and irregular 
channels, semicircular in their outline if a cross-section of them was 
made, inside some of which lay the larvae, with their naked backs 
touching the surrounding earth. According to Mr. Krone, however, 
"the larva working underground mines and destroys the vine-roots, 
and being shielded by the bark defies the action of remedies for its 
extermination.'^ When full-grown these larvae measure from 1 inch 
to If inch in length; and are whitish, elongate, 16-legged grubs, 
scarcely distinguishable from those of the Peach Borer. Like that 
insect, they form an oval, pod-like cocoon of a gummy substance cov- 
ered with little bits of wood and dirt, inside which they pass into the 
pupa state. These cocoons may be met with at various times through 
the summer near the roots of the infested vine ; and, as is also the case 
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with the Peach Borer, the Perfect Moths make their appearance above 
ground at various times through the summer. According to "Dr. 
Kron, they are found about the vines and on the wing in North 
Carolina from the middle of June to the middle of September, during 
which time they couple and lay their eggs. The following descrip- 
tion of the Moth, which I have not yet succeeded in rearing, is copied 
from Harris, (Rep. Am. Pom. Soc, 1854, p. 10.) 

'The moth of the Grape-vine Borer has a body of a dark brown color, 
more or leBs tinged with a tawny orange on the sides, and banded with bright 
yellow upon the edge of the second ring of the hind-body. The thorax and 
shoulder-covers, and the fourth ring of the hind-body, are more faintly edged 
With yellow, or with tawny orange. The feelers, antennse beneath, and legs 
are also orange-colored; the fore-wings are dusky; the hind-wings transpar- 
ent,but varied and edged with black. The female has a little orange-col- 
ored tuft on each side of the tail, and the males have two tufts on each side» 
the middle pair longer than the others. The males are more numerous, more 
active, and smaller than the females; they measure from 0.50 to 0.60 inch in 
length, and their wings expand from 1 inch to 1.15 inch. The body of the 
female varies from 0.60 to 0.90 inch in length, and her wings expand from 
1 inch to 1.50 inch.'* 

The curious reader, who has noticed just now that I said that tho 
Grape-root Borer was briefly referred to by Dr. Fitch, will perhaps be 
astonished, on referring to that gentleman's New York Reports, to 
find that no such insect as JEgeria polistiformis is to be met with, in 
any of the three indexes attached to the three volumes of those Re- 
ports. It may perhaps be worth while to explain this little scientific 
mystery. After the term "^geria" had been applied by the Euro- 
pean entomologist Pabricius in the year 1807 to the genus of insects 
to which both the Peach Borer, the Squash- vine Borer, and the Grape- 
root Borer belong, and had been universally current in the scientific 
world for half a century thereafter, solne indefatigable genius, rum- 
maging among old books, discovered that another European entomolo- 
gist, Scopoli, had given the name of ^^Trochilium^' to the same group 
of insects in the year IH'17, or 30 years before Fabricius's name was 
published. Hence, according to what is called "the law of priority," 
the name "Trochilium'^ has now very generally taken the place of the 
name "u3ilgeria ;'' and the very same insect which in 1854 Dr. Harris 
designated as Nigeria poUstifonnis was in 1856 designated by Dr. 
Fitch as Trochilium polistiforme. If the rules of nomenclature, pro- 
mulgated long ago by the British Association for the Advancement of 
Science, had been regarded in tliis case^ the term "^geria,'' having 
been once universally adopted, would never have been changed. But 
unfortunately these rules have been too generally neglected, and the 
^^aw of priority" has been for many years back enforced with the ut- 
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most rigor in the scientific world. Hence scientific phraseology is in 
a perpetual state of flux, chopping and changing about from year to 
year, as often- as some obscure writer, whose writings perhaps are not 
worth one cent, but who had the good fortune to be bom before his 
betters, is discovered to have named a genus or a species before the 
author of the current name published that name in the scientific world. 
The inevitable ^consequence is, that a great deal of valuable time, that 
might be usefully expended in studying out scientific facts, is frit- 
tered away in studying out scientific phrases; and an entomologist, 
who would keep up with the age, has to be perpetually altering the 
names in his cabinet, without himself gaining thereby one single new 
idea, or adding one iota to the general fund of scientific knowledge. 
To my mind, the naturalist who rakes up out of the dust of old libra- 
ries some long-forgotten name, and demands that it shall take the 
place of a name of universal acceptance, ought to be indicted before 
the High Court of Science as a public nuisance, and on conviction 
sent to a Scientific Penitentiary, and fed there for the whole remain- 
ing term of his scientific life upon a diet of chinch bugs and formic 
acid.* 

All underground insects are peculiarly difficult to combat, 1st, 
because the mischief done by them is generally discovered too late for 
any remedy to be applied, and 2nd, because entomologists know less of 
the Natural History of this group of insects than of that of almost 
any other group, owing to their being so secluded from observation 
and experiment within the bowels of the earth. In the case of this 
Grape-root Borer the only direct remedies that Science can at present 
indicate are, to dig up all the roots of vines known or suspected to 
be infested by it, destroying carefully all the larvae and cocoons found 
thereon, and to catch and destroy all the winged moths noticed round 
the vines, so as to check the farther multiplication of the species. 
There is a preventive remedy, however, which, in the event of this 

^On this vexed question Dr. Schaum has the following excellent remarks: 
— **I am much opposed to the adoption of these obsolete names, which Mr. 
Dawson has substituted for the well-known and generally adopted appella- 
tions, in right of priority. * * If we cultivate Entomology for the sake 
of knowledge, and not for the sake of nomenclature, I can see no benefit aris- 
ing from an enquiry into the data of the synonyms compiled (and very often 
erroneously compiled) by SchcEnherr, but on the contrary a waste of time 
which can be better employed in exact observations. What we want for the 
sake of knowledge is aiahiUty and uniformity of nomenclature, not an upset- 
ting of it by the substitution of old forgotten and very doubtful names, pub- 
lished in works without, or with but little, scientific merit." Stainton's 
Ent, Ann., 1860, pp. 121 — 2. 
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insect ever becoming unbearably numerous in Illinois, can be resorted 
to with the fullest confidence in its success. Both Dr. Kron and Mr. 
Krone have ascertained by long observation and experiment, that the 
Scuppemong grape-vine — ^which is a cultivated variety, according to 
Dr. Asa Gray, of the wild Southern Fox Grape {Vitis vulpina) — Js 
entirely exempt from the operations of this Borer; and the former 
gentleman has been successful in grafting both the European Grape 
( Vitis vinifera) and many of our cultivated North American varieties 
upon Scuppemong stocks, and has found that he thereby entirely es- 
capes the ravages of the Borer. I do not find that this Southern va- 
riety of grape has hitherto ever been grown in Illinois ; but there can 
be little doubt that it would stand the climate, at all events of South- 
em Illinois, as a stock; and, if the worst comes to the worst, rather 
than give up growing grapes, we shall have to fall back, as our last 
resource, upon Scuppemong and Southern Fox Grape stocks for all 
our cultivated varieties of the grape. 

Since the above was written, Mr. Geo. Husmann, the Missouri King 
of the Grapes, has obligingly informed me that he ^Tias had the Scup- 
pemong on his grounds at Hermann, Missouri," which lies over 100 
miles to the north of the latitude of Cairo, Illinois, "for 15 years; 
that it has fruited there several times, but that the fruit is entirely 
worthless." He adds further that this Grape-root Borer ^Tias been fa- 
miliar to him for the last 15 or 20 years, and that it now and then de- 
stroys a vine in the vineyards in his vicinity, but does not seem to 
increase." 



INSECTS INFESTING THE APPLE.— On the Fruit. 

CHAPTER V. — TuE Apple- worm or Codlinq-wobm Moth. {Carpooapaa po- 

monella, Linnaeus.) 

Both Harris and Fitch seem to doubt the fact of there being two 
distinct broods of this insect every year, the one generated by the 
other, although Kollar and other European writers assert that it is so 
in Europe. Possibly Harris & Fitch may be right, as regards the 
more northern latitudes in the United States ; but in the latitude of 
Bock Island, Illinois, (41 degrees, 30 minutes,) I am satisfied that 
there really are two distinct broods, for the following reasons : — 

1st. On July 18th and 21st, I cut into 70 windfall apples bored 
by this insect, and found larvae in but three of the 70. Subsequently 
about the middle of August I cut into a large number, and found 
larvae in almost every one. 

2d. On August 22d I cut into an apple, that was very exten- 
sively bored and had manifestly raised a larva to maturity. Yet it 
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contained a very small larva, only three-sixteenths of an inch long, 
and altogether too young to have devoured so much of the core and 
pulp of the apple. Hence it is plain that, after the first larva had 
made its exit, an egg was deposited on this apple, from which pro- 
ceeded a second larva. 

3d. I have repeatedly, from apples, pears, and even crab-apples, 
of the same year's groVth, raised the winged moth in the latter end 
of July and the forepart of August. Now, if such moths generate at 
all, where can they lay their eggs, except in the fruit of the same 
yearns growth, which presupposes a true second brood? Unless in- 
deed we assume that they live in the moth state from the latter end 
of July and the forepart of August all through the winter and until 
the following June, which can scarcely be believed. If, on thQ other 
hand, they do not generate at all, then nature has made them in vain, 
which is incredible. 

4th. On October 23d, I found seven or eight cocoons of this 
insect, in the crotches of a badly infested tree, among the loose scales. 
On being broken open, they were found to contain the larva still un- 
changed into pupa. Consequently, these were evidently destined to 
pass the winter in the cocoon, and come out in the moth state in the 
following June, in time to lay their eggs in next year's crop of apples. 

On the whole, although the two broods run into one another by 
scattering individuals generated unusually late or unusually early — 
as is often the case with species proved to be really double-brooded, 
for example, with the imported Gooseberry Sawfly {Nematus venth- 
cosus, Klug) — ^yet the great bulk of the later individuals must be gen- 
erated by the earlier individuals, and the earlier individuals must be 
generated by those that had passed the preceding winter in the cocoon, 
and did not assume the winged state till some time in June. In 
other words, the species is "double-brooded,^' as it is called. 

The practical inference to be drawn from the above is, that a 
fruit-grower must not believe, because a certain tree is entirely free 
from apple-wdrms till the end of July, that therefore it will be safe 
from them for the rest of the year. Such a tree may be, and often 
is, attacked by the second brood of this insect in the latter part of the 
summer, when the apples are quite large; and it is these infested 
apples that often hang on the trees to the last and ripen, whereas those 
infested by the earlier brood are, as a rule, too small and puny to with- 
stand so extensive an erosion, and mostly fall to the ground. I have 
observed that where early and late apple-trees grow on the same spot 
of ground, the early brood chiefly attacks the early fruit, and the late 
brood the late apples. A shoemaker or a tailor or a blacksmith would 
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probably not be able to diBtiugiiish one kind of apple from another 
when they are both immature ; but the mother Codling moth, as it ap- 
pears, distinguishes them with ease. And yet almost any mechanic 
would tell you, that one of these despised ^^ugs" is as much a mere 
imthinking machine, as the awl or the needle or the anvil that he 
himself works with ! 

Almost universally, there is but a single larva in a single apple 
at one and the same time. But on August 15th, I found a windfall 
which contained two larvae, one of which had evidently entered at the 
calyx or blossom end, and the other at the foot stalk. I have noticed 
a few specimens where the egg had been attached to the cheek of the 
apple, and the young larva that hatched out from it had made its 
entry there. And I have also observed that, where two apples hang 
so as to touch one another, the larva bred in one of them will some- 
times be depraved enough, in the mere wantonness of power, to bore 
out of it' into the adjoining fruit, though there is an abimdance of 
food remaining for it in its original home. Probably, on careful 
search, similar cases of wanton destructiveness might be met with in 
the human species. 

Others as well as myself — Dr. James Weed, for example, of Mus- 
catine, Iowa — have observed that the larva of this insect often leaves 
the apple, before that apple falls to the ground. Consequently the 
gathering up and destroying windfalls, either by man-power or hog- 
power, though an excellent prescription so far as it goes, is not an 
infallible panacea. 

Afte^ all, the best and most reliable remedy, so far as my limited 
experience goes, when we have palliated the evil by destroying the 
wormy windfalls day after day, is Dr. Trimble's hay-band system; 
which should be commenced about July 15th and continued till about 
September 15th, looking under the hay-bands every day or two for the 
cocoons. The cocoons themselves may be readily recognized by their 
being composed of a gossamer-like, filmy, white silk, inside which the 
larva or pupa will be found. On this important subject, I append 
the following passage, which I find in the Western Rural of Nov. 9, 
1867. 

"A correspondent of the Country Oentleman states that, in the 
orchard of Dr. Trimble, of New Jersey, he had an opportunity of wit- 
nessing the efl&cacy of what he calls ^Dr. Trimble's remedy for the 
apple-worm.' Hay-ropes had been wound around the trunks of the 
trees, and large numbers of insects had been caught, some of which 
had attained the pupa state, while others having only just reached 
their hiding-place were still larvae. The whole number of insects 
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caught on one tree during the season amounted to a thousand. Trees, 
which formerly had nearly all their fruit destroyed, were, under this 
treatment, bearing very fair crops. A complete extermination could 
not be expected, while the neighboring fruit-growers took no precau- 
tion against the insect. Dr. Trimble applies two belts or bandages, 
one of them two or three feet high and the other higher. He thinks 
that the worms imder the higher belt descend the tree before the fruit 
drops, and those under the lower crawl up from the fallen fruit on 
the ground." 

It must not be supposed that, because this insect has swarmed so 
prodigiously in 1867, therefore it will necessarily be as numerous, or 
even still more numerous, in 1868. In 1865 it abounded near Eock 
Island and elsewhere; yet in 1866, in the same localities, it was very 
scarce and did no appreciable damage. In 1867, on the contrary, I 
can hear of but two States — Kansas and West Virginia — in the north- 
ern half of the Union, .where it has not been more ruinously destruc- 
tive than was ever known before. 

The Pear, being so closely allied to the Apple, has, as we should 
naturally anticipate, been extensively attacked by the Apple-worm in 
1867. Harris merely observes that *^the worms, often found in sum- 
mer pears, appear to be the same as those that infest apples." But, 
from a lot of infested pears sent me from Philadelphia, imder the 
idea that they contained a peculiar species, I have myself bred the 
veritable Codling Moth; and before I had bred it, I assured my cor- 
respondent that the larva was identical with that of the Codling Moth. 
Mr. Parker Earle, President of the Fruit-growers' Association of 
Southern Illinois, informs us in his Annual Address to that Society 
in 1867, that "in many sections of country nine-tenths of the pears 
are reported as ruined by the Codling Moth in 1867." 

CHAPTER VI. — ^The Apple Maggot Flt. {Trypeta pomonella, Walsh.) 

Fig. 2. 
In Illinois the fruit of the apple-tree is at present bored up only 
by the Apple-worm, in the Natural History of which we have just 
been investigating some few points. In Massachusetts, in Con- 
necticut, in New York, and probably in Vermont also, it has for the , 
last few years been troubled, in addition, by a still more destructive 
pest, popularly known as "the Apple-maggot.'' The Apple-worm U 
an imported species, probably introduced into the Eastern States from 
Europe about the commencement of the present century, and has only 
penetrated into Illinois within the last ten or fifteen years. The 
Apple-maggot, on the contrary, is a native- American species, which 
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naturally feeds upon our native haws or thorn-apples and probably 
upon our native crabs also, and which I know to have existed in the 
State of Illinois for at least five or six years.* In the Eastern States, 
from unexplained causes, it has within the last few years acquired the 
habit of attacking the cultivated apple, as well as the wild haw, and 
has, by the laws of inheritance, transmitted that habit to its descend- 
ants, who ba\e reveled in the foreign delicacy, and increased and mul- 
tiplied at a prodigious rate, till they have become almost an unbear- 
able nuisance. In Illinois, on the contrary, so far as I can learn, the 
species has never yet acquired this peculiar habit, and perhaps may 
never do so. But there can be little doubt that the descendants of 
the improved and highly-civilized apple-maggots in the East will, in 
process of time and by slow degrees, spread gradually to the West; 
or they may be suddenly introduced in a barrel of Eastern apples into 
some point at the West, and thence radiate in all directions and col- 
onize the country. What is very remarkable, the species is new to 
science, and was briefly described by myself for the first time in the 
Ammcan Journal of Horticulture for December, 1867 (pp. 338 — 343.) 
How I obtained the requisite facilities for investigating its history, 
and what is its peculiar mode of operating upon the apple-crop in the 
East, I will now proceed to explain. 

The following paragraph appeared in the Circular of the Oneida 
Community (November 12, 1866,) published at Wallingford, Connec- 
ticut; and shortly afterwards, at my request, the Editor was kind 
enough to send me several specimens of the larvae. 

"Two months ago we were congratulating ourselves on a fair crop 
of winter apples. To all appearance they were freer from worms than 
we had known them in this section for years. But alas ! our hopes 
are again blasted. Although the apple-worm (the larva of the Cod- 
ling Moth, Carpocapsa pomonella) is not so numerous as in some sea- 
sons, the apple-maggot seems to be as prolific as ever. Two weeks ago 
we overhauled two hundred and fifty bushels of apples, that we had 
gathered and placed in store for winter use, and of that number we 
threw out fifty bushels, most of which had been rendered worthless, 
EXCEPT FOR oiDEE or hogs, by one or the other of the above-named in- 
sects; and still the work of destruction goes on. The apple-worm 
by this time has ceased his work, or nearly so, but the depredations of 

*The scientific reader will, perhaps, like to know that, after I had pub- 
lished in the Journal of Horticulture the fact, that the species bred by my- 
self five or six years ago, from Illinois haws, was identical with that bred in 
1866 — 7 from apples received from the East, I sent a specimen of the former 
to Baron Osten-Sacken, and he foimd it be undistinguishable from a speci- 
men of the latter which I had previously sent him. 



the apple-maggot continue up to the present time, converting the pulp 
of the apple into a mere honeycomb, and rendering another over-haul- 
ing soon indispensable/^ 

I hope cider-drinkers will make a note of the fact that maggoty 
apples can be converted into excellent cider. They would probably 
not like to eat the maggots bodily; but they smack their lips after 
drinking the expressed juice of millions of these tender yoimg larvae. 
Yet, as the old saying is, "One may as well eat the devil as drink his 
broth.^^ 

On December 28th, 1866, Mr. W. C. Fish, of East Falmouth, 
Massachusetts, sent me a further supply of these same apple-maggots, 
with the following account of their operations in his vicinity : 

"This insect is very numeitnis in this section of country, being 
much more abundant in the thin-skinned summer and fall apples than 
in the later varieties. It seems to increase every year. Within a few 
rods of the house in which I am writing, stand five or six trees of the 
old-fashioned variety called Hightop or Summer Sweets. On these 
trees the crop of apples is annually rendered worthless by this insect, 
which tunnels the fruit in all directions. Apples which, when taken 
from the tree, appeared sound, would in the course of a few weeks, 
as soon as they became mellow, be found to be alive with these pests, 
sometimes to the number of six or more in each apple, although not 
commonly as many as that. I have found that, in most cases, the 
fruit had been previously perforated by the larva of the Codling 
Moth (Carpocapsa pomonella), before becoming inhabited by this 
insect.^^ ^ 

During the same winter I also received pupte of this same insect 
from my intelligent correspondent, Isaac Hicks, of North Hempstead, 
Long Island, New York, who finds it a great pest there. According 
to Dr. Trimble, the State Entomologist of New Jersey, "this new and 
formidable enemy of the apple prevails generally throughout the Hud- 
son River country, but has not yet reached New Jersey." {N. Y. Sent. 
Tribmie, July 17, 1867.) Mr. Calvin Ward, of Vermont, complains 
of a larva, which is probably identical with the Apple-maggot, boring 
his apples for the last few years in all directions, and adds that "this 
insect does more injury to him than all other insects combined," and 
that "in 1865 it injured his apples to the extent of one-half their 
value, though it is not the only one that preys on them ; but in 1866 it 
has not been so bad." {Frac. Entom, II. pp. 20 — 21.) Certainly, 
from Mr. Ward's description, the larva which he complains of could 
not have been the common Apple-worm, though it may possibly have 
been Dr. Filch's Apple-midge, respecting which see above, p. 22. 
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In July, 1867, from larvse and pupse received from Connecticut, 
Massachusetts and New York in the preceding winter, I bred several 
specin^ens of the perfect fly, a magnified figure of which is given here- 
with. (Fig. 2.) It will be seen at once that it has no resemblance 
whatever to the Codling^ Moth or moth of the Apple- worm, which is 
a four-winged insect with easily removed scales on its wings, like all 
other moths or "millers," and belongs to the Order Lepidoptera; 
whereas the perfect insect of the Apple-maggot is a two-winged fly, 
with no scales whatever on its wings, and belongs to the same Order 
(Diptera) as mosquitoes, gnats, midges, horse-flies, house-flies, etc., 
and to the same great group as our common house-fly. The larvsB also 
of the two insects are notably unlike. The Apple- worm (fig. 2b) is a 
cylindrical, 16-legged caterpillar with a large, dark, horny head and a 
dark homy patch behind its head; the Apple-maggot (fig. 2a) is a 
legless maggot, tapered to a point in front and not very unlike the 
larvae of the different blow-flies that lay their eggs, or "fly-blows" as 
they are commonly called, on meat. Even the pupae are quite dis- 
similar. For that of the Apple-worm shows the wings of the future 
moth, soldered indeed to the side of the body, but still plainly visible, 
while that of the Apple-maggot is what is technically termed a "coarc- 
tate" pupa; that is to say, instead of the larva moulting its skin to 
• assume the pupa state, the larval skin is retained whole and unbroken, 
although greatly contracted in length, by the pupa, so that the true 
pupa can only he seen by dissecting away the shrunken skin of the 
larva. The little elongate-oval, mahogany-brown bodies that we often 
see in cheese infested by the common Cheese-fly (Piophila casei^ Lin- 
naeus) afford a familiar example of this kind of pupa; and any one 
may easily satisfy himself that they are really the pupae of the cheese- 
fly, by enclosing a few of them for a few days in a vial, till the per- 
fect fly comes out from them. Again, the Apple-worm, as we have 
already seen, is double-brooded, the first brood of Moths appearing in 
June and laying its eggs in the blossom end of the apples when they 
are jio bigger than hazel-nuts, and the second brood of Moths appear- 
ing about the beginning of August to work on the more fully matured 
fruits. The Apple-maggot, on the other hand, is single-brooded, the 
perfect flies not making their appearance till July, and the maggots, 
produced from the eggs inserted by the ovipositors of these flies into 
the flesh of the apple, not changing back again into flies till the fol- 
lowing July. Furthermore, the Apple-worm spins a slight silken 
cocoon above-ground; while the Apple-maggot spins no cocoon at all, 
and burrows under-ground to pass into the pupa state, remaining un- 
der the surface of the earth, without eating anything, all through the 
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winter and until the middle of the following summer. Even the 
modes in which the two larvae operate upon the apple are perceptibly 
different. The Apple-worm burrows chiefly' in the core of the 
apple and the part immediately around the core, though it occasionally 
makes an inroad upon the pulp, and often bores its way out through 
the cheek of the apple. The Apple-maggot, on the contrary, so far 
as I can find out from the statements of my correspondents and from 
the specimens of infested apples sent me, never penetrates into the 
core, but tunnels exclusively the flesh or pulp of the apple, making 
therein little, rough, roundish, irregular and discolored excavations 
about the size of peas ; which, when several larvas are at work on the 
same fruit, often run together, so as to render the whole a mere mass 
of useless and disgusting corruption. 

This Apple-maggot Fly must be carefully distinguished from Dr. 
Fitches Apple Midge {Sdara mali,) previously referred to in connec- 
tion with the Grape Midge. (See above, p. 22.) The whole Order 
of Two-winged Flies (Diptera) — ^with the exception of the small and 
very anomalous group comprising the Bird-flies {Omithomyia) and 
the Sheep-tick — is divided into two grand groups, one of which {Nem- 
ocera) comprising the Musquitoes, Buffalo-gnats, Midges, Crane-flies, 
etc., has long, many-jointed antennae in the Fly State ; while the other 
group {Brachycera,) comprising the Horse-flies, the Syrpkus flies, 
many of which are cannibals, the parasitical Tachina flies, and several 
families containing the House-flies^, Onion-flies, Cabbage-flies, etc., 
has short antennae aparently composed of only three joints, and usu- 
ally with a slender bristle growing out of the last. It is to the former 
of these two great groups that Dr. Fitches Apple Midge belongs. It 
is to the latter of these two great groups that my Apple-maggot Fly 
belongs. They ai*e therefore radically and fundamentally distinct. 

It only remains, in order to complete the History of this very 
beautiful, but destructive species, that I should annex descriptions of 
it in all its stages, so that for the future it may be scientifically recog- 
nizable. A species of the same genus, not very unlike it in the Fly 
state, (Trypeta solidaginis. Fitch,) produces a round gall or swelling 
about the size of a hickory nut on the stem of a species of Golden-rod 
(Solidago) inside which, any time in the winter and early spring, its 
fat white larva may be easily discovered reposing calmly in a little 
central cell surrounded by white pithy matter. By placing some of 
these galls, which are very common both in the East and in the West, 
in any convenient vessel, the Fly may be easily obtained from them 
as the spring opens. According to my friend Baron Osten-Sacken, 
who has paid special attention to the Order Diptera,there is a Euro- 
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pean species of the same genus {Trypeta signata, Meigen, otherwise 
called cerasi,) which infests the cherry, the barberry, and several other 
fruits. 

The Apple Maggot Fly. {Trypeta pomonella, Walsh,) Head rust-red; 
eyes and all the bristles black ; front edge of the face and hind orbit of the 
eye, more or less tinged with white. Thorax^ shining black; a humeral fil- 
let, (vitta) and all but the extreme base of the scutel, white; on each side 
of the thorax, above, a gray fillet, opaque, with short, dense, gray pubescence. 
Ahdomeriy black, pubescent, with dusky hairs; the tip edge of tlie four basal 
segments white above, the white terminal edge of the first of these segments 
with short, white hairs: beneath, except the tip and a more or less distinct 
medial fillet, dull rust-red. Oviduct, short. Legs, pale rust-red; the four 
high thighs, except the knees, black; the tips of the four hind paws (tarsi), 
and"- sometimes the front thighs, tinged with dusky. Wings, whitish-glassy, 
banded with dusky somewhat in the form of the letters I F — ^the I placed 
next the base of the wing, and the lower end uniting rather indistinctly with 
the lower end of the F ; the base and the extreme tip of the wing being always 
glassy. The anterior end of the I commences on the transverse shoulder- 
vein and extends over the basal two-thirds of the second basal cellj and the 
whole of the third basal cell, beyond which it unites in a faint cloud with 
the foot of the F. The main leg of the F extends nearly in a transverse 
direction across the middle of the wing, straddling the middle transverse 
vein and the tip of the first longitudinal vein; from which last proceeds the 
anterior branch of the F, skirting, but not quite attaining the costa and the 
apex of the wing, and terminating on the tip of the fourth longitudinal vein. 
The posterior branch of the F commences opposite to the middle transverse 
vein, straddles the hind transverse vein, and terminates on the tip of the fifth 
longitudinal vein. Length of body, 0.15 — 0.20 inch; expanse of wings 0.30 — 
0.43 inch. 

Described from six males bred from Eastern apples, July 15th — 23rd; two 
males and one female bred from Illinois haws July 23d — 2Sth. I am informed 
by Mr. Sanborn, of the Boston Society of Natural History, that the species 
is quite commonly taken in Massachusetts, although nobody had hitherto 
recognized it as the Apple Maggot Fly. According to Osten-Sacken, "this 
l^ecies seems to belong to the same group of Trypeta as the European sig- 
nata, living in fruits, and not in the heads of plants belonging to the botan- 
ical family Compositw, as the majority do." There are forty-two species of 
Trypeta exclusive of asteris Harris, Wh^ch Osten-Sacken has since proved to 
be a mere synonym of solidaginis Fitch, described in Loew's and Osten-Sack- 
en's work on N. A, Dipiera, and from all of these it differs essentially, 
though it comes pretty near to cingulata Loew. After I had satisfied myself 
upon this point, and forwarded a specimen to Baron Osten-Sacken, this gen- 
tleman was kind enough to inform me that, since the publication of the 
work on y, A. Diptera, Loew had described in certain foreign publications, 
not accessible to me, several additional N. A. species belonging to this genus. 
Subsequently, at my request, he examined the descriptions of all these addi- 
tional species, and ascertained that not a single species of them agreed spe- 
cifically with my pomonella. So that now there can be no reasonable doubt 
that the latter has hitherto been undescribed as a North American insect. 
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though there is still a possibilit}' that it may prove to be identical with 
some Trypeta found in the Old World.* 

The labva (fig. 2a) is of a greenish-white color, 0.15 — 0.20 inch long and- 
about four and one-half times as long as wide, cylindrical behind, with the 
tail-end squarely dodced, tapering in front from the middle of the body to the 
head. Head pointed, but narrowly excavated (emarginate) in front; its 
inferior surface with two slender^ bluntish, coal-black hooks projecting in 
front, when the mouth is protruded, at the base of which there is a smaller 
pair connected with 'the base of the othets, like the antlers on a buck's horn. 
At the base -of the first segment behind the head, a dorso-lateral, transverse, 
pale-brown, flattish^ rough tul»ercle. Last segment below, with two pale- 
brown, horny, rough tubercles, each composed of three minute thorns longi- 
tudinally arranged ; and above, with two whitish, retractile ones, each pair of 
tubercles transversely arranged. 

TuE PUFARiUM scarcely differs from the larva, except in being of a pale 
yellowish-brown colo^, and contracted in length, so as to approximate to 
an oval form and be only two and one-half instead of four and one-half times 
as long as wide. 



INSECTS INFESTING THE APPLE.— On the Leaf. 
CHAPTER VII.— The Rascal Leaf-crv3CPLEr. {Phycita nehulo, Walsh.) 

I figured and described this small moth, and the curious house 
in which its larva lives, for the first time in the Prairie Farmer for 
May, 1860, (p. 308) and the description was subsequently reprinted 
in the Proceedings of the Boston Society of Natural History, (Vol. 
IX. pp. 312 — 3.) It infests in the northern part of Illinois both apple, 
crab and plum trees, the larva traveling about in a little crooked horn 
or case, and tying together with silken threads the terminal leaves of 
young twigs, inside which it feeds at its leisure. Frequently, in pass- 
ing from twig to twig, it anchors its case by strong silken cables to 
the naked side of a limb, and in this situation it has very much the 
appearance of a piece of dry bird's dung. It remains in this case in 
the larva state all through the winter and until the forepart of the 
following June; shortly after which date it changes into the pupa 
state, from which the winged moth emerges about the middle of July. 
I formerly conjectured that there were two or more broods of this 
species every year, but I am satisfied now that there is but one. It 
is not preyed on by any Ichneumon fly, so far as I have discovered; 
but I have bred from it a species of the parasitic Tachina family, so 
closely resembling, both in size and coloration, the common House-fly, 
that almost any ordinary observer would be sure to mistake the one 
for the other. 

*Loew has since informed Osten-Sacken that ''Tryp. pomonella is a new 
species, and not identical with any European species." 
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When this insect does not occur in extraordinary numbers, it is 
probably rather beneficial than otherwise on large trees, by operating 
as a summer pruning and thereby checking the exuberant growth of 
. wood and throwing the tree to fruit. But in 1859 I found them 
so abundant on one of my apple-trees, that if I had not destroyed 
them, I believe they would have greatly injured it; and in June, 1867, 
I received specimens of it from "J. M. K.,^^ of Clarence, Iowa, with 
the statement that "it had destroyed his apple-crop for the last three 
years/^ When the trees are bare in the dead of the year it is a very 
easy thing to find the little bunches of dry leaves — tied to the twig by 
silken bands — ^in which the larva has hidden its case, to protect itself 
from the cold blasts of winter ; and it may then be readily picked off 
the tree, and destroyed by forcibly crumpling up the whole establish- 
ment, leaves and all, between the fingers. Comparatively a very 
slight pressure will effect this ; for we are dealing here not with a hard 
^elly beetle, but with a soft delicate caterpillar. Although this insect 
is so common in Northern Illinois, and I have noticed plenty of them 
annually for the last ten years near Eock Island, and they are equally 
abundant, as I am assured by Mr. C. V. Biley, near Chicago, yet, on 
the most careful search, I could not discover a single specimen, even 
in the dead of the year, in the apple orchards near Cobden in South 
Illinois; and Mr. Riley tells me that he also has failed to find it 
there. Neither, so far as I can ascertain, does it occur in the Eastern 
States; and most certainly it is not mentioned either by Dr. Harris 
or by Dr. Fitch. We may set it down, therefore, for the present, as 
and exclusively north-western species. 



INSECTS INFESTING THE APPLE.— On the Bark. 

CHAI'TER VIII. — The Oyster-shell Babk-louse. {Aapidiotus oonchiformis, 

Ginelin. ) 

There is no noxious insect existing throughout the length and 
breadth of the United States, about which more nonsense has been 
written and talked — concerning the Natural History of which more 
erroneous ideas prevail — and against which a greater number of ridic- 
ulous and useless panaceas have been recommended — than the Oyster- 
shell Bark-louse. The reasons are many. In the first place, except 
for a very brief period of the year, all we can see of it is a small, 
motionless and apparently lifeless scale, closely appressed to the bark, 
of precisely the same color as the bark itself, and so totally unlike the 
popular idea of a "bug,'* or even the scientific idea of an animal, that 
it is sure not to be noticed by the unpractised eye, except when it has 
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increased so prodigiously as to overspread almost completely a whole 
limb. So closely indeed at this period does it resemble a mere vege- 
table growth, that when, as often happens, it is located round the base 
of a young apple-twig or apple-spur, scarcely any but the acute eye 
of a field-entomologist can distinguish it from the natural wrinkles 
and creases of the bark. Again : these scales, after the eggs under- 
neath them have hatched out, and the young larvae have dispersed them- 
selves in various directions, still adhere to the bark for years, and 
even 12 or 18 months after the eggs have hatched, present exactly the 
same external appearance as they did in the first instance. Hence 
nothing is more natural than for an inexperienced person to suppose, 
that these old dead last year's scales, with ho eggs whatever under 
them, are scales which were alive but yesterday, and which have been 
killed, eggs and all, by some ridiculous and useless wash, which he 
has been recommended, on what he supposes to be the highest au- 
thority, to apply to them. Moreover, as I shall aftefrwards explain, 
there is a minute and almost microscopic Mite (AcariLs), that preys 
most extensively upon the eggs imder the scales during the autumnal 
and early spring months, not only in the West, but also in the East; 
and this opens another door for error and delusion. Some quack 
nostrum is applied — a few dozen scales are lifted, and the eggs imder 
almost all of them are found to be shriveled up to nothing — and then 
hey presto! the conclusion is jumped to, that it was the quack nos- 
trum, not the Cannibal Mite, that had killed the eggs, and the wonder- 
ful discovery is paraded immediately in the nearest Agricultural Jour- 
nal. Lastly, at one particular time of the year, as I shall afterwards 
show, a very slight degree of friction with a stiff brush will destroy 
these Bark-lice — ahorse, foot and dragoons. ]^ow see what follows from 
this fact. Some worthless Patent Wash is applied to the infested limbs 
with such a brush at this particular period — it is in reality the brush, 
and not the wash, that destroys the Bark-lice — and yet the cozened 
fruit-grower firmly believes, that it is the Grand Infallible Never- 
failing Anti-Bark-louse Specific that has done the business for 
them, and the papers ring with certificates of the great reliability of 
the newly-discovered nostrum, sold by all Druggists and Patent Medi- 
cine Venders at the low price of $5 per pint. 

It would be easy to fill a volume with the history of the different 
remedies that have been published against this miserable Bark-louse. 
Lime-washes, soda-washes, tobacco-water, dry ashes, tar, fish-brine, 
potash-washes, sulphur-washes, common brine, solutions of soap, solu- 
tions of quassia, solutions of aloes, the ammoniacal fumes of sheep- 
manure, and combinations of two, three and four of the above ingre- 
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dients in every conceivable proportion that the wit of man could de- 
vise — ^have all been strongly recommended in print on what seemed to 
be the very best authority. Yet, with the exception of two or three 
of these articles — and these only if they be applied at a particular 
period of the year — I believe them all to be equally useless and in- 
efficacious. Indeed, after filling one volume with certificates from 
the most respectable sources highly recommending, one after another, 
every one of the above panaceas, it would be easy to fill another volume 
with the doleful lamentations of men, who have tried them and found 
them worthless. I know several orchardists troubled by this vile 
pest, who have arrived at the conclusion, after experimenting in vain 
with a dozen difiEerent remedies, that it is no use trying to fight it, 
and that their apple-trees are irretrievably ruined and ^^gone up.'' 

As with all other Noxious Insects, before we can fight this Bark- 
louse understandingly, it is nece&ary to know who and what she is, 
how she is propagated from year to year, how she spreads from one 
tree to another, and what are her peculiar habits and mode of life. [ 
put her in the feminine gender, because, without a single exception, 
all the scales that come under the notice of the fruit-grower contain 
eggs under them, and are consequently all of them females. And 
here, at the very outset, the inexperienced observer is often involved in 
error and confifsion. There are two perfectly distinct Bark-lice, with 
different habits and modes of life, commonly found in Illinois on the 
apple-tree, which are popularly confounded together — ^by a very in- 
definite application of the Definite Article — ^under the appellation of 
"THE Bark-louse.'' The first — ^which is the one with which we are 
now more immediately concerned — is a species introduced into the 
Eastern States more than seventy years ago from Europe, but which 
only penetrated into Illinois about fifteen years ago ; occupying at first 
the districts bordering upon Lake Michigan, where it committed ter- 
rible ravages, and thence spreading gradually Westward and South- 
ward, till only a few years ago it touched the Mississippi River. The 
second — ^which we will call "Harris's Bark-louse," and which will be 
referred to more fully in the following Chapter — is a native- American 
species, and has existed for time immemorial both in the East and in 
the West, its original home being our native crab-trees, upon which I 
observed it many years ago. The first cannot thrive except in com- 
paratively northern latitudes ; for even in Champaign Co., in Central 
Illinois, aa I am informed by Mr. M. L. Dunlap ("Rural"), although 
it has been long known there, yet it does not increase so as to be at all 
formidable; and, as I was told in Southern Illinois, it actually dies, 
when it is introduced there upon young apple-trees brought from the 
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north.* Harris's Bark-louse, on the contrary, flourishes vigorously, 
to my certain knowledge, so as to be a great pest in the latitude of 
Philadelpljia, which is somewhat south of Champaign; and in Mis- 
souri it probably extends to a point at least 180 miles further south, 
where it does a great amount of damage. It occurs also in consid- 
erable numbers throughout the whole State of Illinois, but is no- 
where anything like so • destructive as the Imported Species. Indeed 
almost all our worst Noxious Insects have been imported from the 
Old World, and are far more destructive than the corresponding spe- 
cies indigenous to North America — a curious fact which I have 
explained and illustrated at some length in the Practical Entomolo- 
gist, (Vol. I., No. 12.) 

"But," the reader will ask, ^^ow am I to distinguish these two 
Bark-lice, the one from the other ?'' The answer is short and simple. 
The scale of the Oyster-shell Bark-louse is the shape of a very 
elongate poar, considerably hunched, and of the exaqt color of the bark. 
That of Harris's Bark-louse is usually the shape of an egg, almost 
entirely flat, and of a pure milk-white color. Lift up the former 
with the point of a penknife any time between the middle of Sep- 
tember and the middle of May, and you will see underneath it a score 
or two of very minute milk-white eggs, many of which will often drop 
out and on any dark surface look like so many grains of corn-meal. 
Lift up the latter in the same manner and at the same period, and 
you will find that the eggs, though of the same size and shape as those 
of the other species, are not milk-white, but blood-red. If these dis- 
tinctive characters are not sufficient — and they certainly ought to be 
sufficient in all conscience — ^the reader can refer, in. addition, to the 
figures of the two kinds of scJales given in the Practical Entomologist, 

* Since the above was written, I have received the Oyster-shell Bark-louse 
from Mr. J. Uiiggins, of Macoupin county, Central Illinois, with a statement 
that it swarms at Shipman, in that county, on two trees that were imported 
eight years ago from New York, though "the other trees in the orchard are 
not yet seriously affected." On examining the infested twigs sent by Mr. 
Huggins, I found that about 19-20ths of the eggs under the scales had been 
destroyed by the same Cannibal Mite that, as will be afterwards shown, 
operates upon them in Northern Illinois. Now, in North Illinois, the lar- 
gest proportion of eggs, that I ever found to be destroyed by this Mite, was 
only two-thirds. Hence, I infer that the Mite is a far more efficient check 
upon the multiplication of this Bark-louse in Southern than in Northern lat- 
itudes. Certainly if this Bark-louse had been introduced into any county 
in North Illinois eight years ago, it would have been all over' the county 
long before now; whereas, in Macoupin county it seems to have scarcely 
spread beyond the two trees on which it was originally imported eight years 
ago. 
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(Vol. II., p. 31.) Both scales are alike in being about one-eighth or 
one-tenth inch long. 

The Oyster-shell Bark-louse is not 4ouble-brooded, as Dr. 
Harris erroneously supposed, but single-brooded. That point is now 
conclusively settled by the unanimous testimony of many recent ob- 
servers; and, if necessary, I could confirm the fact. In the latitude 
of Eock Island, the eggs hatched out about the 4th of June in 1867, 
the spring of that year being unusually backward. In McHenry 
county in 1854 Dr. E. G. Mygatt — ^who published an admirable Paper 
on the habits of this insect in the Transactions of the Illinois State 
Agricultural Society (I. pp. 514 — 7) — found them to hatch out about 
May 23d; at Batavia, Kane county, about May 17th; and at Oswego, 
Kendall county, on May 18th. "But," as he adds, "in no case were 
they found till after the apple-blossoms had fallen, and the young 
fruit commenced growing — ^it is vain to look for them before.'^ Of 
course, the time of hatching will vary somewhat with the season and 
the latitude ; but Dr. Mygatt^s rule will probably be found sufficiently 
accurate for all practical purposes.^ According to my Journal, my 
apple-trees were in full blossom on the 26th of May in the year 1867 ; 
so that by June 4th, the date when most of the young bark-lice were 
hatched, the young fruit must have been just about set. I noticed 
that on May 31st, or four days before the general hatch, although not 
a single egg had then hatched, some few of them — perhaps one out of 
every 40 or 50 — instead of remaining milk-white had turned yellow. 
Changes of this kind are quite usual with the eggs of different kinds 
of Bark-lice shortly before hatching-time ; for I have myself observed 
in the case of seyeral distinct species, that the color of the future larva 
often shows through the translucent shell of the egg a few days before 
it hatches out. The young larvae on June 4th, when observed under 
the lens, were nearly of the same oval shape as the eggs, that is to say 
about li times as long as wide; but they were considerably larger 
than the eggs, of a yellowish color, with distinct beak and antennae, 
and with their three pairs of legs equidistant at their origin from 
each other. This last character I have found to be imiversal in the 
larvae of all the numerous kinds of Bark-lice with which I am ac- 
quainted, and, as we shall see afterwards, it is an important one both 
theoretically ' and practically. At this date the young larvae were 
scattered so densely over the bark, that it looked as if it had been 
sprinkled with fine corn-meal; and at a casual glance no one would 
suppose them to be living animals, were it not for the fact that many 
of them might be seen, even with the naked eye, to crawl slowly 
along, having the appearance of little moving pale dots. Seven days 
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subsequently, and probably sooner, these larvae had all become sta- 
tionary, and never moved afterwards from the point in the bark to 
which they had attached themselves. At this date, they presented 
under the lens the appearance of conspicuous, flat, white scales, oval 
and one-third longer than broad, their long diameter being now about 
equal to one-third of the extreme transverse diameter of the old 
scales. The white appearance of these larvae I found to be due to a 
white powdery secretion from the general surface of their bodies; 
which being removed by a moist camel's-hair pencil, their bodies re- 
assumed their original pale yellow color. As with the larvae of many 
other Bark-lice and some Plant-lice, there were, in addition to this 
powdery secretion, threads of exceedingly fine, hair-like, cottony floss 
irregularly attached to them, and evidently secreted from the gen- 
eral surface of their bodies. At this period they could without much 
diflSculty be detached from the bark by a moist camelVhair pencil; 
but already they had lost almost all appearance of organization. Their 
legs, which only seven days before were distinctly articulated and a«J 
large comparatively as in ordinary insects, and which then discharged 
all the functions of locomotion with ease, were now almost entirely 
obsolete ; so that even on holding the insect up to the light, under the 
most powerful Stanhope and Coddington lenses, but the faintest traces 
of legs could be perceived. Their antennae had now disappeared alto- 
gether. As to any organized beak, I could discover nothing of the 
kind; but not improbably it might have been inserted in the bark 
and broken off short by detaching the insect from that bark. Motion 
in this creature there was none whatever; and but for having seen 
them crawl about with ease only seven days before, and knowing that 
in the course of two or three months almost every one' of these appar- 
ently inanimate scales would generate scores of living white eggs, I 
should never have supposed them to be living animals. On the pre- 
ceding day, i. e., only six days after the general hatch, I had closely 
examined dozens of them, and could not perceive that a single one 
moved in any way. According to Dr. Mygatt, who says that his 
trees were watched closely by the members of his family, the first- 
bark-louse seen to hatch out was on the 23d of May; and after the 
27th not one was seen to move. So that the process of degradation, 
by which the animal loses all its locomotive and sensorial organs, 
probably commences about three days after the hatch, and is almost 
completely consummated in the space of four days. 

Agassiz lays it down as a universal rule, that ^^the earliest con- 
dition of an animal cannot be its highest condition — it does not pass, 
from a more perfect to a less perfect state of existence.^* (Methods 
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of Study, p. 75.) But here — ^as also in the case of the common Bar- 
nacle, which begins life as a highly-organized locomotive crab, and 
ends life by becoming permanently attached like a plant to a ship's 
bottom, and by having many of its former organs either aborted or 
degraded — ^we clearly find an exception to what is undoubtedly a gen- 
eral, though not a universal rule. Nor is the exception confined to 
this one species of Bark-lice. So far as I have ascertained, it pre- 
vails universally throughout two of the commonest genera of the 
great Family of Bark-lice (Aspidiotus and Lecanium.) 

After this most anomalous and wonderful transformation, the 
body of the original insect grows scarcely at all, the total increase in 
its length or breadth being only about one-sixth. But now com- 
mences another most strange and anomalous process. From the tail 
end of the limbless and apparently lifeless scale, which is all that re- 
mains of the once highly-organized larva, there gradually in the 
course of a few days protrudes backwards a thin membranous sack, 
closely appressed to the bark like the original scale, and so far as out- 
line goes forming an elongated continuation of it, but differing from 
it very obviously in color and texture. In 14 days' time this elon- 
gated sack has become in many specimens as long as the original 
body; and it grows and increases backwards at a prodigious rate 
thereafter, till by the middle of August the wholfe has assumed itt 
permanent shape; and what remains now of the original body of the 
larva forms merely a minute, yellowish-brown, oval plate, pressed 
down obliquely upon the forward end of the so-called scale-insect, just 
as one of these stylish modem trencher-caps is pressed down upon the 
forehead of a fashionably dressed young lady in the year of our Lord 
1867. Examine the Oyster-shell Bark-louse when you will, from 
the middle of August to the middle of the following May, and you 
will find it is externally always the same. In front there is what is 
left of the originally perfect, but now degraded and defunctionate 
larva, being an oval scale, of a somewhat shining yellowish brown 
color, and with one longitudinal ridge running from end to end,' on 
each side of which are several indistinct transverse grooves, being all 
that remains to indicate that this was once a highly-organized animal, 
divided by the usual transverse sutures into the normal 13 segments 
found in the larva of almost every insect. Behind this yellowish- 
brown scale — ^which I shall for convenience' sake call "the larval 
scale" — may be seen a rather longer and wider one — ^which I shall 
call "the medial scale" — ^without any ridges or grooves and of the 
same opaque greenish-brown color as the bark, but often, especially 
at its hind end, tinged more or less with yellowish; and 
behind this again, and closely connected with it, the rest of the enor- 
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mous elongated sack protruded in the space of about two months from 
the tail end of the larva, which is always of the same greenish-brown 
color as the bark. This posterior sack, which I shall call the "anal 
sack," is in its widest part about twice as broad as the "larval scale'' 
is long, and, together with the "medial scale," is from 4 to 10 times 
as long as the "larval scale," but most commonly about 8 or 10 times 
as long. If the whole scale-insect is lifted up by the point of a pen- 
knife about the middle of August, the white eggs previously referred 
to may be found underneath it, the delicate part of the protruded 
sack that adheres to the bark being usually more or less torn open by 
the operation; and the eggs remain under the scale, without further 
development, all through the winter and until the middle of the fol- * 
lowing May. In the course of the winter they doubtless freeze and 
thaw, and thaw and freeze, scores of times; but, as with almost all 
insects when they are hibernating, this produces not the slightest 
efiEect upon their vitality. 

Authors, who have never traced a Bark-louse day after day 
through all these astonishing transformations, have erroneously 
hinted that the "larval scale" represents the head, that the "medial 
scale" represents the thorax, and the large "anal sack" behind the 
whole represents the abdomen of a normal insect. (See Fitch, New 
York Reports, I. 'p. 257.) But.no such thing can possibly be; for 
there is externally no perceptible change in the "larval scale," except 
a very slight one in size, from the days when the first. rudiments of 
the ''medial scale" and of the "anal sack" are protruded from behind 
it, to the day when both are fully developed. Consequently, as the 
"larval scale" represented originally both head, thorax and abdomen 
of a normal insect, and as it ever afterwards remains unchanged, it 
cannot afterwards represent the head alone of a normal insect. 

What may be the precise nature of this singular "medial scale" 
and "anal sack," is hard to tell with absolute certainty. They are 
not, however, peculiar to the Oyster-shell Bark-louse, but are charac- 
teristic of the whole genus {Aspidiotus,) to which both this species 
and Harris's Bark-louse belong. In a very elongated and narrow 
•species, of the same genus, tiie Pine-leaf Scale-insect, {Aspidiottis pini- 
folioB, Fitch,) found on the leaxes of the AMiite Pine {Pinus siro- 
bits) — which, by the way, I have ascertained to contain in Novem- 
ber eggs of the same blood-red color, as those of Harris's Bark-louse 
— the "anal sack" is of a pure milk-white color, and the "larval and 
medial scales" are very distinct from each other and from the "anal 
sack," and are both of them of a yellowish-brown color. In an un- 
described species, which may be called the "Black-willow Bark-louse'' 
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{As[Ad%otu8 salicxs-nigrce, new fepeeies,) and which I find on the bark 
of the Black willow (Salix nigra,) the perfected scale-insect is of ex- 
actly the same size and shape as the perfected Oyster-shell Bark- 
louse ; but, instead of being of the same color as the bark, it is milk- 
white, with the "larval and medial scales'^ pale yellowish-brown, pre- 
cisely as in the Pine-leaf species, and in Harris's Bark-louse; and 
moreover the eggs under the scale, instead of being milk-white, are 
blood-red, as in the above-named two species. I incline to believe 
that, throughout this genus, what I have called the "medial scale^and 
the "anal sack'^ is formed by the anal surface of the original young 
larva being at two successive periods abnormally dilated and ex- 
tended backwards, in the form of a sack closed at tip ; and that, after 
this process is accomplished, the insect always moults or sloughs off 
the whole of the external scale, including both "larval scale," "medial 
scale'' and "anal sack," which has been formed in the manner detailed 
above; and the eggs are then developed inside the scale and at the 
tail end of the moulted insect, and afterwards laid in the ordinary 
manner under the protecting scale. In confirmation of this theory, 
it may be observed h^re that on August 15th, I found, under numer- 
ous scales of the Oyster-shell Bark-louse that I then lifted, a white 
fleshy, juicy mass still enveloping some of the eggs, and that, under 
many others that I dissected in the autumn, I found towards the 
small or head end of the scale a dried-up mass, (which was appar- 
ently the legless body of the mother Bark-louse,) perfectly separated 
from the enclosing scale. In the case of Harris's Bark-louse, as will 
be shown hereafter, I found under the scale in the autumn, before 
any of the eggs were developed, the living and moving body oi the 
mother Bark-louse, perfectly separated from the scale. And in a 
closely allied species found in Sweden, the description of which is 
quoted from Dalman by Harris, the very same thing is stated to 
occur. (Injurious Insects, p. 255.) So that, in these two cases at 
all events, it is impossible to believe, as most authors have hitherto 
done, that, at the time when the eggs are developed the outer scale is 
part and parcel of the living Bark-louse. Neither is it reasonable 
or consistent to hold with Dr. Harris that, in the case of the Oyster- 
shell Bark-louse, the scale is composed of the dried-up body of the 
insect, while in the case of Harris's Bark-louse it is a mere cocoon. 
For in both of these two cases the scale consists of precisely the same 
three parts, arranged in precisely the same manner, namely the ^^ar- 
val scale," the "medial scale," and the "anal sack;" and if it is a co- 
coon in one case, it must be a cocoon in both. But, after all, these 
matters though of the highest scientific interest, are of no manner 
of practical importance. 
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Hitherto we have spoken only of the mother Bark-louse. I have 
not actually bred the males of the Oyster-shell species; but there is 
good reason to believe that a small percentage of the larvae — consid- 
erably less than five per cent, on a rough estimate — which never, like 
the egg-bearing females, have any long "anal sack" grow out of their 
tails, subsequently develop into males, and again acquire the power 
of locomotion. Even in the winter time, the empty shells of these 
individuals may be seen still adhering to the bark. ^ Throughout the 
Bark-louse Family, it is the males only that ever acquire any wings, 
or even any rudiments of wings ; and in comparison with the females 
of this species, the males, judging from the minute size of the scales 
out of which they, in all probability, come, must be very small and 
insignificant fellows indeed. The same law obtains throughout the 
whole Family. 

It is a curious question how a species of insect, which, like the 
female of this Oyster-shell Bark-louse, never acquires any wings at 
all, and which loses even its legs when it is only a few days old, and 
becomes as stationary as a cabbage for the reniaining period of its 
existence, can pass from tree to tree in the manner that we know it 
to do. Dr. Fitch, indeed, talks very glibly and fluently about the 
Bark-lice on some trees, that were "perishing'^ with their enormous 
numbers in the month of September, "preferring starvation at home" 
to being "poisoned by invading" some neighboring trees that had 
been dosed with one of the thousand-and-one Anti-Bark-louse Spe- 
cifics. {N. Y. Rep. I., p. 38.) He might as well talk about the 
apple trees, in a badly-cultivated orchard, "preferring starvation at 
home" to emigrating into some well-kept and well-tended orchard. 
For, iji September and, indeed, during the entire year, with the ex- 
ception of three or four days in the spring, the female Bark-louse is as 
incapable of emigrating as an apple tree; and, as to the males, they, 
of course, could do no harm to a tree, even if they covered its entire 
surface; for, like all male insects belonging to this family, they have 
no beaks or mouths of any kind, and of course they lay no eggs. In my 
opinion, the only way in which, as a general rule. Bark-lice can 
spread from tree to tree, when the boughs of those trees do not inter- 
lock, is by a few of the very young larvae, when they are first hatched, 
and are scattered over the limbs of a tree in such prodigious numbers, 
crawling accidentally on to the legs of some bird, that chances to light 
upon that tree and afterwards flies off to another. I have long ob- 
served that, when a tree first begins to be attacked by Bark-lice, it is 
only particular limbs and branches that are at first infected, and that 
these will be swarming while tlie rest of the tree will be free from 
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lice. And I have further observed, that it is the lower horizontal 
limbs and branches, or such as birds, with the exception of Wood- 
peckers and Nut-hatches, would most naturally perch on, that are 
first attacked. The process of transmission, however, is by no means 
80 sure and speedy as in the case of winged insects — ^for example, the 
Plant-lice {Aphis family.) For every one must have often noticed 
trees standing not far from one another, some of which were swarm- 
ing with Bark-lice while others were not in the least infected. If all 
the birds in the world were killed oflf, I believe that these Bark-lice, 
in a very few years, would cease to exist. They would first of all 
destroy the trees of which they had already got possession ; and then 
they would all of them die of starvation themselves. As to the pop- 
idar idea that all Bark-lice crawl along the ground from one tree to 
another, that is altogether out of the question. They only possess 
the power of crawling for a few days, and they crawl so exceedingly 
slow, that I do not believe that in that whole time they could make 
more than a few. yards, even on xa perfectly smooth surface. Is it 
likely, then, that they can ever crawl down the trunk of their own 
tree, make their way over many yards of ground which is always 
more or less rough, and then crawl up the trunk of another tree and 
pass along on to its branches ? 

Mites (Acarus family) are not true Insects, but belong to the 
same Class (Arachnida) as the Spiders and the true Ticks, as dis- 
tinguished from the so-called Sheep-tick, which is a wingless true In- 
sect and — ^if the hibernicism may be pardoned — ^a wingless Two- 
winged Fly (Order Diptera). In common with the rest of the Class 
to which they appertain, Mites diflEer essentially from all the true In- 
sects in having the head and thorax all in one piece, without any free 
joint or even any suture between them. They differ further, almost 
aU of them, in having eight legs in the perfect state; whereas all 
true insects without a single exception have in the perfect state exactly 
six legs, never more and never less. In very many genera of Mites,how- 
ever, as in certain genera of Insects, the first pair of legs are not used 
in walking, but are constantly vibrated up and down as they progress, 
after the fashion of antennae. Now in Insects, where the head and 
thorax are always distinct, as the antennae always grow out of the 
head and the legs out of the thorax, there can be no possible confu- 
sion between the leg and antenna, no matter whg-t the function of the 
leg may be ; because, if the organ in question grows out of the thorax, 
it is to be considered as a leg, even if it discharges the duties of an 
antenna. But in Mites, where the head and thorax are confounded 
together, just as they are in a Crab, or a Lobster, or a Crawfish, the 
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inexperienced observer, although none of tlie great Class to which 
the Mites belong have any antennae at all, is yet very apt to consider 
the front pair of legs as antennae, whenever he sees them used as 
antennae. Consequently, as a general rule, the easiest mode for be- 
ginners to distinguish a Mite from a true Insect is, to see whether 
the animal under examination has a distinct head or not. If it has, 
it cannot be a Mite. If it has not, it cannot be a true Insect. 

So far we have been talking about the structural peculiarities of 
the perfect Mite and the perfect Insect. In the larva or imperfect 
state the case is somewhat different. Just as, in the larva state, 
many Insects have legs so minute that they are scarcely distinguish- 
able, others again have no legs at all, others again, in addition to the 
six normal jointed legs, have at their tails a sham leg (or "pro-leg^') 
or fleshy excrescence not divided into joints like the true legs, but 
. still performing the same functions as they do, and others again have 
from four to sixteen of such sham legs strung along the hinder part 
of their bodies, besides having the normal six true legs in front; so, 
in the larva state, many Mites have only six legs, although, when 
fully grown, they acquire an additional pair. In this case, as these 
Mite-larvae are always exceedingly minute in size, it is sometimes 
not very easy to distinguish them from the similarly minute larvae of 
certain Bark-lice and Plant-lice, to which they bear a strong general 
resemblance. There is, however, one distinctive character by which, 
so far as a pretty extensive observation goes, I believe that the very 
young six-legged oval larvae of the Mites may be always readily dis- 
tinguished from the very young six-legged oval larvae of the Bark-lice 
and the Plant-lice. In the two latter groups the three pairs of legs 
are always equidistant, or nearly so, from each other, at their origin 
on the lower surface of the body. In the former group the two front 
pairs of legs are placed close to one another on the lower surface of 
the body and not very far from the front end, while the hind pair of 
legs are placed wide apart from the others and not very far from the 
hind end. • In a somewhat wide experience with these creatures, I 
have met with no intermediate grades whatever in these very remark- 
able characters. 

Of course, as the larvae of all Bark-lice and Plant-lice have an- 
tennae, and those of Mites have none, if you can make out the anten- 
nae clearly in the larvae that you have under examination, 
they cannot be Mite-larvae. But as the larvae of Bark-lice 
and Plant-lice very frequently do not raise up their antennae as 
they crawl along, and as the legs can generally be made out pretty 
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distinctly whenever larvae of any kind are crawling along, characters 
drawn from the legs are evidently the most generally available. 

The number of distinct species of Mites to be found in the 
United States is rather large, but still very greatly inferior to the 
number of distinct species of Insects found within the same limits. 
Unlike the true Insects, they are all of* them quite small in size, the 
largest Mite known to me being much less than one-tenth inch in 
length. They swarm everywhere ; but their Natural History is so far 
almost entirely a sealed book to- the scientific world, because no one 
hitherto has devoted his exclusive attention to them. I am myself 
acquainted with no less than twenty distinct species, that form curious 
"galls," or unnatural growths, upon the leaves of various trees. One 
of these causes the singular pod-like growths, about one-eighth inch 
long, upon the upper surface of the leaf of the wild plum-tree 
{Prunus americana) ,* which often swarm so prodigiously, that I 
.calculate that the number of young Mites, in one small clump of 
Plum-trees, frequently exceeds the number of human beings now liv* 
ing and breathing upon the face of this earth. This will perhaps 
be considered a wild exaggeration; but see what the figures them- 
selves will say. I have often counted as many as sixty of these gall>^ 
on a single leaf, and each gall contains towards the end of July sev- 
eral scores of microscopically minute young Mites. Such a leaf will 
therefore contain about 3,000 young Mites, and putting the human 
population of the whole globe even at the enormous number of 
900,000,000, it will only take 300,000 such leaves to verify my esti- 
mate. Now, Dr. Fitch has calculated {New York Reports I. p. 127) 
that there are about 17,000 leaves on a young cherry-tree only ten 

•For the benefit of the scientific reader, I copy from my Journal the de- 
scription of this one gall. The general reader will be thankful that I omit 
the descriptions of the other nineteen galls: 

Gall Pruni cbumena, new species. On Prunus americana. A fleshy, 
smooth, elongate, blunt-tipped, fusiform, opaque, hollow gall, constricted at 
its base, and with a few erect hairs, 0.10 — 0.16 inch long, and about four or 
five times as long as its extreme breadth. Walls of the gall thin. Color 
outside a very pale green often tinged with rosy; inside, rough and of a 
rosy color. Always grows upon the upper surface of the leaf, whole trees 
frequently swarming with it, the number of galls on a single leaf varying 
from one to sixty. Ten galls opened July 27th all contained Acarua larvae, 
scores of them in each gall. These larvae are exceedingly minute, of a hya- 
line-whitish color, of the usual elongate-oval form, thrice as long as wide, 
six-legged, with their legs arranged as usual. They are very sluggish. Some 
of a yellow color were crawling on the leaves outside the galls. A similar 
but distinct gall (Cerasi crumena, Walsh MS.) is almost equally abundant 
on the leaf of the Wild Black Cherry {Ceraaua aerotina^) 
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feet high; and I presume that there would be fully as many on a 
plum-tree of the same size. Let us suppose that in a particular group 
of such plum-trees there are, on the average, only 3,000 leaves on 
each tree fully stocked with young Mites, as calculated above; or, if 
any leaves are less fully stocked, as many leaves in all as would be 
equivalent to 3,000 fully-stocked leaves. Then it follows that there 
need only be 100 plum-trees, each about ten feet high, in the group, 
to make up the whole number of 300,000 fully-stocked leaves, which, 
according to the calculation, are required in order to sustain a pop- 
ulation of young Mites, equal to the very highest estimate that has 
ever been published of the entire human population of the earth ! 

N'ow pluck one of the gall-bearing leaves from such a group of 
100 plum-trees, which might easily grow upon a piece of ground 
much smaller than a common-sized village lot. Open one of the galls 
on it. Examine its inhabitants with a powerful magnifier. You 
will see at once, that all this infinite multitude of infinitesimally 
minute beings are as perfect in every limb, and in every joint of 
every limb, and probably in every nerve and muscle of their tiny 
bodies, as the gigantic animal that is watching their operationb 
through a piece of glass. They are all busy. They are all evidently 
healthy, and happy, and in the full enjoyment of their existence. 
They contribute in no wise to our pleasures or to our necessities; 
neither do they molest or trouble us in any way whatever. We arc 
separated from them by as wide a gulf, as if they were denizens of 
the far-away planet Neptune. And yet we fondly dream, in our 
vainglorious hallucination, that all this vast world of life and hap- 
piness — so minute in size, but so inconceivably large in numbers — 
was created for our sole benefit, and has no right to exist but by our 
sovereign permission and at our good will and pleasure ! 

All the Mites, however, do nol; feed upon living vegetable sub- 
stances, like these gall-makers that I have just been picturing to thft 
mind of the reader. As with the true Insects, many groups of them 
feed upon decaying substances, either of animal or vegetable origin, 
many are Parasites, and many others are Cannibals. For example, 
the common Cheese-mite, an imported European species, feeds upon 
decaying cheese, where, when it is once established, it soon multiplies 
with the most astonishing rapidity. Again: the common Itch, in 
that two-legged animal that Linnaeus designated as Homo sapiens, 
is caused by a microscopically minute Mite {Acarus scabiei, Linnaeus) 
burrowing under his skin, and there carrying out the great Law of 
Nature, "Increase and multiply and replenish the earth.^^ This 
species, therefore, is a true Parasite. Again: I have noticed many 
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species of Mites that are what I have called "Cannibals/^ haunting 
leaf-galls constructed by certain Plant-lice and Bark-lice, and feed- 
ing apparently upon the tender bodies of the unfortunate young lice. 
Galls made by other groups of insects they do not usually enter, be- 
cause these last are invariably closed, till the gall-maker gnaws his 
way out. But galls made by Plant-lice and Bark-lice — ^which insects 
have no jaws at all to gnaw with, but only a beak to suck with — always 
burst open towards the latter part of their existence, so as to allow the 
young Lice a free exit into the extomai world. Hence into these the 
wandering Cannibal Mites, who are always remarkably fleet-footed in 
the mature state, find a ready entrance, and often carry death and 
desolation into what was before the happy home of a flourishing 
colony of Lice. "Eat and be eaten ; kill and be killed.'* Everywhere 
this is the great universal Law of Nature. 

Of these Cannibal Mites, I have discovered that there is at least 
one species, and perhaps more than one, that preys most extensively 
upon the eggs of the. Oyster-shell Bark-louse; insomuch that upon a 
particular apple-twig infested by these Bark-lice I have found, on 
lifting and carefully examining six hundred scales about the last of 
October, that at least two-thirds of the whole number were either 
already gutted, or were undergoing the process of being gutted, by 
the minute larvae of a Mite.* What I believe, though I am not 
absolutely certain, to be the eggs of this Mite are deposited here and 
there upon the bark among the scales, in little patches of six or eight, 
and are exceedingly minute, smooth, shining, perfectly globular 
bodies, rather less in diameter than the transverse diameter of the 
egg of the oyster-shell Bark-louse. Most of them are blood-rad, but 
some, which appear to be the empty shells of such as have already 
hatched out, are transparent and colorless. Eepeatedly, on raising the 
Bark-louse scales both in the autumn and in the early spring months, 
I have found from one to eight of the larvae of some kind of Mite — 
whether hatched out or not from the above-mentioned eggs is not per- 
fectly clear — interspersed among the eggs of the Bark-louse. In 

•During my attendance ftt the inauguration of the Horticultural Society 
of Northern Illinois, at Mt. Carroll, December 18th — 20th, 1867, and before I 
had said a word there about these Cannibal Mites, but after the whole of 
this chapter was in the hands of the printer, I was much gratified by hearing 
Dr. H. Shimer, of Mt. Carroll, inform the meeting that he had himself dis- 
covered that the imported Bark-louse was preyed on quite extensively by a 
species of Mite (Acarus.) Thus, as often happens, the same discovery has 
been made at the same time, by two independent observers. Of course. Dr. 
Shimer's evidence is cumulative proof, if any be needed by any one, of the 
reality of the discovery. — December 21, 1867. 
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some of these cases the eggs of the Bark-louse were sound and un- 
touched; in others there were only a few of them sucked dry and 
shriveled up; in others again, at one end of the scale the eggs would 
be sucked dry and at the other end perfectly plump and sound, the 
young Mites being stationed in the middle, as a mower stations him- 
self between the standing grass and the swath that he has already cut ; 
finally, in still other cases, nothing but the empty shells of the eggs 
remained, and occasionally the hungry young Mites might still be dis- 
covered among those empty shells, kicking and struggling in the snug 
retreat that they had so ruthlessly desolated, as dogs sometimes fight 
over a bone that has been already picked clean. 

Towards the spring, or late in the autumn, many of the scales, 
some of them still containing a few eggs, may be observed to have 
rather large, irregular, ragged holes in their external surface, quite 
unlike the smaller, regularly-rounded holes, bored by Parasitic in- 
sects when they make their escape from the shell of an insect of this 
size that they have preyed on. Early in the autunm scarcely any 
such holes are to be met with in the recently-formed scales. I siw- 
pect that these ragged holes are the work of the Mites, and that, after 
having sucked all the eggs dry, they feed upon the dry scale, until 
hunger compels them to vacate the tenement and search out a scale 
that has not as yet been preyed upon by their brethren. Dr. Pitch 
mentions that he found a small Parasitic larva — ^which as usual bored 
a small round hole to escape by — ^to be very common under these 
scales. I have never met with any such larva ; but I have occasion- 
ally seen scales, both of the Oyster-shell Bark-louse and of Harris's 
Bark-louse, perforated by just such a small round hole as Dr. Fitch 
describes; and I should judge them to have been made by a parasitic 
four-winged Fly (Chalds family or Proctotrupes family.) 

Some of these Mite-larvae that were discovered in May, are de- 
scribed in my Journal as being of a glassy-white color, six-legged, and 
with the hind pair of legs placed as usual far backwards ; their bodies 
oval, 2^ times as long as wide, and not at all hairy, and of about 
the same length as the egg of the Bark-louse. Others, noticed about 
the last of October, agreed pretty accurately with the above descrip- 
tion. Others, again, found about the same time, differed in being 
rather larger and more elongate— thrice, instead of 2^ times as 
long as wide — and in having 8 distinct legs, the two hindmost pairs 
separated by a very wide interval from the two foremost pairs. These 
were probably the pupa form of the others. All of them had the 
thorax separated from the abdomen by a transverse suture; and, as 
is universally the case, so far as I have observed, with immature 
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Mites, were sluggish in their movements. On the other hand, all 
Cannibal Mites that I am acquainted with, are, in the adult state, 
exceedingly active, and run with astonishing rapidity for creatures of 
their minute size. 

I think it not improbable that there are several distinct species 
of Mites that prey upon these Bark-louse eggs. I have descriptions 
in my journal of adult Mites, belonging to what seem to be four 
distinct species, two of which were merely found running about 
among the scales, one was found under a scale where one-third of the 
eggs were white and plump and the rest yellowish and shrunken, and 
the other one under a scale in company with two Mite-larvse, that 
were undoubtedly preying upon the eggs of the Bark-louse. As is 
usual with Mites arrived at maturity, there was no distinct trans- 
verse suture, dividing the head-thorax from the abdomen, in any of 
these four. I have not been able to succeed in rearing any of the 
Mite-larvae found under the scales to the adult state ; so that I will 
mercifully forbear for the present inflicting upon the general reader 
long descriptions of adult Mites, which, although they were certainly 
some of them found under very suspicious circumstances, yet cannot 
be positively proved to prey upon Bark-louse eggs, and in any case 
cannot be identified with the larvae that I know to prey upon these 
eggs. Not improbably, some of what I have supposed to be distinct 
species of adult Mites, may be merely the two sexes or two different 
stages of one and the same species ; or very possibly, as is common in 
several families of insects, species of Mites, which are perfectly dis- 
tinct in the adult state, may be undistinguishable in the larva state. 

I have only to add, by way of caution to the reader who may 
desire to verify the above new and very curious facts, that these young 
Mites, being so nearly of the same size, shape and color as the eggg 
of the Bark-louse among which they are found, and being also exceed- 
ingly dull and inactive in their movements, are not very easily 
recognizable. By long and attentive watching, however, and by try- 
ing several scales one after the other, a leg or two will at last be 
perceived, even under a common pocket magnifier, lazily fiopping 
about; and even when the legs cannot be seen, a good lens will often 
discover the transverse suture across the body of the young Mite, 
which of course is not to be seen in the unhatched egg of the Bark- 
louse. It will be found that the shrunken eggs recently preyed upon 
by the Mite are of a yellowish color; while the empty egg-shellj; 
(from which the young lice have hatched out,) that are constantly 
met with under old last year's scales, are at first, not of a yellowish, 
but of a transparent white color. It is therefore among such 
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shrunken eggs as are yellowish, not among such as are white, that 
these Cannibal Mites are to be looked for. So strongly, again, do 
these young Mites resemble the young Bark-lice when the latter are 
first hatched out, that even so practised an observer as Dr. Fitch evi- 
dently mistook the one for the other. For he says that the young 
Bark-lice of this species mostly hatch out about May 26th, but that 
80 early as May 12th he found some still under the scale with "three 
pairs of legs, two placed anteriorly, the other posteriorly and distant." 
(New York Reports, I. pp. 36 — 7.) As the legs of all young Bark- 
lice are equidistant or very nearly so, and those of all young six- 
legged Mites, so far as I know, precisely in accordance with the above 
description, these must clearly have been, not young Bark-lice, as 
the Doctor supposed, but young Mites. But even out of the errors, 
to which we are all of us subject, we may sometimes deduce useful 
and important truths. For Dr. Fitch's error proves to us, that Mites 
must prey upon Bark-louse eggs, not only in Illinois, but also in New 
York. 

And now, after this protracted and tedious description of the 
Natural History of this mischievous insect, which has been made 
necessary by the prevalent errors and misconceptions on the subject — 
let us approach the great practical question, "How are we to get rid 
of this pest?'' It is with considerable reluctance that I enter upon 
this question, because I have in operation a long train of experiments 
upon this important point, which are not yet finally concluded. I 
should much prefer, therefore, to wait till I can treat the matter as 
a whole at some future day, instead of taking^ it up piecemeal now. 
Still, as the conclusions at which I have already arrived seem to be 
of great practical moment, imperfect and fragmentary as they may 
be, I will lay them before the reader. They may be briefly stated 
thus : — 

1st. Strong tobacco-water has no effect whatever upon these 
Bark-lice, no matter at what time of the year it may be applied. 

2d. Strong alkaline washes have no effect whatever upon these 
Bark-lice, no matter at what time of year they may be applied. 

3d. A strong solution of soap will kill almost every one of these 
Bark-lice that it touches shortly after they hatch out; but has no effect 
whatever upon the perfected scale. 

4th. Petroleum, or kerosene, or probably any oily or fatty sub- 
stance, will kill every Bark-louse, eggs and all, that it actually touches 
at any time of the year. And there is pretty good evidence, that sucli 
substances, if spread thinly over a great part of the surface of a tree, 
and even if spread over its entire surface, are not perceptibly injuri- 
ous to it, or at all events not invariably so. 
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5th. Scrubbing the limbs of a tree with a stiff brush, shortl}' 
after the Bark-lice have hatched out, will destroy them and remove 
them from the infected surface; but no such mechanical appliance 
can remove or otherwise affect the perfected scale, simply because it 
sticks too tight, and is of too hard and solid a texture. 

6th. By scraping the bark with the edge of a knife or other such • 
tool, even the perfected scale may at any time of the year be removed 
and destroyed. 

To give all the details of all the experiments that I have made, 
bearing upon the above general rules, would occupy entirely too much 
space and only weary the reader. But I may be pardoned, perhaps, 
for giving the details of a few of them, and for particularizing several 
facts obtained from other sources, in order that it may be seen upon 
what kind of evidence my general conclusions are based. Each 
statement is numbered, so as to correspond with the six general laws 
already laid down. 

Statement Ist. — On June 12th, 1867, being eight days after 
the Bark-lice had hatched, and probably about four or five days after 
they had become permanently stationary, I prepared some tobacco- 
water, by boiling for three hours one part, by measure, of common 
smoking-tobacco and seven parts of water, renewing the water as it 
boiled away. This fluid I squeezed with a sponge over a badly in- 
fested branch, so as to wet the whole of it thoroughly both above and 
below, using no brush or swab of any kind, so as absolutely to elim- 
inate the effects of mechanical friction upon the young Bark-lice. 
I had previously pruned the branch so as to cut off all communication 
with neighboring branches, except at its origin; and of course I labeled 
it and registered it in my Journal. From time to time through the 
summer I examined it, and found the young Bark-lice apparently 
growing as vigorously as on the rest of the tree. On October 30th 
I cut off a portion of it, one foot in length and averaging one-third 
of an inch in diameter, and examined the scales one by one under 
a lens. This piece, be it observed, was so distant from the origin of 
the branch which I had washed with the tobacco-water, that it was 
very improbable that any amount of young Bark-lice could afterward"* 
have crawled out on to it from the other parts of the tree, even sup- 
posing them to have retained their original powers of locomotion. V 
found, on examining it, at least 200 scales containing good, plump, 
healthy eggs, and about 400 that had either been completely gutted 
by the Mites, or were undergoing that process. There were about 
seven or eight scales from which no "anal sack^^ had developed ; these 
might possibly have been larvae killed by the tobacco-water, but I 
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took them for scales from which males had developed; for this is 
about the proportion of such scales usually met with in branches that 
have not been medicated in any way. The old dead last yearns scales 
upon this piece of a branch, I did not think it necessary to count. 
Hence, I infer that strong tobacco-water cannot kill the Bark-lous-a 
at any period of its existence ; for if it has no effect upon it when it 1?=; 
in the tender larva state, a fortiori it will have no effect upon the ma- 
tured or partly matured scale. 

That most accurate observer, Dr. Mygatt, arrived at similar re- 
sults. "When I had ascertained,^' he says, "the hatching season, I 
fondly hoped that the decoctions of quassia and tobacco, which I have 
for several years used on the Plant-lice, {Aphides,) would also de- 
stroy the young Bark-lice (Coccids;) but in that I was doomed to 
be sadly disappointed on trial." (Trans. III. State Agr. 8oc. I., p. 
616.) 

Statement 2d. — On June 12th, 1867, I prepared a solution of 
common saleratus, which, as soda has been very much cheaper than 
potash ever since the mode of obtaining it from common salt was dis- 
covered, was, in all prgbability, nothing but purified soda. It was 
mixed in the proportion of one part, by measurement, of saleratus to 
fifty parts of water. This I applied, precisely in the same way as 
the tobacco-water in the preceding statement, to another branch, 
prepared and labeled in a similar manner. Eepeatedly, as the sum- 
mer progressed, I examined this branch, and the young Bark-lice on 
it seemed to be growing as nicely as on the rest of the tree. The 
results, on cutting off, October 30th, a piece of the same size and 
length, and similarly situated, as compared with that used in the 
preceding experiment, were almost precisely the same. For I found 
201 matured scales containing plump, healthy eggs, and nine that I 
took to be male scales, though possibly some or all of them might have 
been young larvsB killed by the soda-wash. I did not coimt the old, 
dead last year's scales, or those of the current year which were in- 
fested or gutted by Mites ; but I estimated that they were in all about 
200 in number. From this experiment I concluded that a solution 
of soda will not kill the Bark-lice even in the larva state ; and I draw 
the same inference as to the effect of alkaline solutions upon the 
matured Bark-louse; that I have already drawn in the tobacco-water 
experiment. 

The proportion of soda used was nearly that recommended in the 
Horticulturist of March, 1867, namely, "one pound of potash to six 
gallons of water ;'^ for, as every druggist knows, a pint of such sub- 
stances as soda is nearly the equivalent of a pound. All accounts 
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seemed to agree that stronger solutions were injurious to vegetable 
life. But from the following statement, made by Wm. Mead, Jun., 
of Taunton, Massachusetts, it appears that even the very strongest 
alkaline solutions have no effect upon Bark-lice. "To kill the scale- 
insect," he says, "upon my pear trees, I have tried potash— one pound 
to a gallon of water — which has no effect upon the insect, except to 
make it brighter.'' {New York Sem. Tribune, March 16, 1866.) 
Judging from the date of publication, Mr. Mead must have operated 
in the dead of the year, and therefore upon the perfected scale. Dr. 
Houghton, of Philadelphia, used in the summer time a wash of the 
same unusual strength, as he has informed me — one pound of "con- 
centrated lye" to one gallon of water — ^upon the other species (Har- 
ris's Bark-louse.) that were infesting his pear trees in prodigious 
numbers, without its producing the least perceptible effect in dimin- 
ishing their ravages, though he was of opinion that it injured the trees 
to a considerable extent. 

Statement 3d. — On June 12th, 1867, I prepared a solution of 
good, home-made soft soap, manufactured from soap-grease and what 
is sold under the name of "concentrated lye," and is probably nothing 
but impure soda. I took one part, by measurement, of soap to six 
parts of water, and stirred the mixture over a fire till it got warm 
and had about the consistence of thin paint. This I applied, in the 
same way as the tobacco-water in the first experiment, to a branch 
prepared and labeled in the same manner, except that I had unfortu- 
nately omitted to trim off a few of the small, terminal twigs, and 
neglected to apply the soapy solution to those twigs. On examining 
this branch, from time to time through the montlis of June and July, 
it was quite plain that the great bulk of the young Bark-lice on it had 
ceased growing and were dead, though they still adhered firmly in 
their original form to the bark. On October 27th, I cut off a portion 
of this branch, of the same size and length as in the other two experi- 
ments, and carefully lifted and examined, under the lens, all the 
matured scales upon it, whether of this year's or last year's growth. 
I found but seven scales containing plump, healthy eggs ; the number 
of last year's scales, and of those that had been operated on by Mites, 
I did not count, nor did I estimate them separately from each other ; 
for, up to this day, I had not become aware of the nice distinction 
between last year's scales, containing white egg-shells, and scales re- 
cently gutted by Mites, which contain yellowish egg-shells. But I 
estimated the whole number of matured scales, containing no living 
and plump eggs, at several hundreds. After the above process had 
been gone through with, which necessarily obliterated or removed 



64 

many of the young Bark-lice killed by the soap, I counted 422 dead 
Bark-louse larvae still adhering to the bark, with the ''anal sack'* not 
at all developed, and most of them without even a "medial scale,"' 
the great bulk of which must, therefore have been killed by the soap 
while still in the larva state. If we assume that 22 of these were 
males — which is a rather large estimate — ^and deduct these from the 
total, we get 400 female bark-lice killed by the soap, to 7 that sur- 
vived the operation of the soap; or, which is the same thing, out of 
the whole number of females 98^ per cent, killed. It is possible 
however, though not at all probable, that the seven female Bark-lice 
that survived might have been late-hatched individuals, that crawled 
down, before they became stationary and after the soap was applied, 
from the small, terminal twigs that I neglected to soap. In this, as well 
as in the other three experiments already detailed, the portion of the 
branch examined under the lens was altogether too far removed from 
the main limb whieli was not soaped, to allow of any considerable num- 
ber of Bark-lice crawling on to it from the main limb ; and besides, 
when all these experiments were tried, the great bulk of the Bark-lice 
had certainly become stationary. 

Dr. Mygatt tried the same experiment about the same time of 
the year, but used a much weaker solution of soap, which seems not 
to have been quite so effectual. "One tree," he informs us, "was 
treated with soap-suds, two tea-cupfuls of soft soap to a pail of water. 
Every part was wetted by immersing the ends of the branches and 
using a syringe. The leaves and young growth became yellow, but 
were not destroyed. A part of the lice were killed, probably half or 
more." {Transactions Illinois State Agricultural Society, I. p. 516.) 

On November 7th, 1867, the scales being now of course fully 
matured, I made a still stronger solution of the same soap, namely 
one part by measure of soap to four parts of water, and applied it 
when warm with a very soft shaving brush to a branch prepared and 
labeled as in the other experiments. On December 5th, I cut off a 
portion of this limb and examined the scales under the lens. From 
some cause or other, upon this limb, which was upon a different part 
of the same tree and not so badly infested, the Mites had not oper- 
ated at all, so far as I could discover. After lifting and examining 
several scores of scales, and finding that every one of them without 
exception contained good plump, healthy eggs, I became fully satis- 
fied that the soap had not in anywise affected the vitality of the eggs, 
and did not think it worth while to continue the examination. The 
weather during the whole of November had been remarkably mild and 
genial and dry; and, from my experience with the eggs of this and 
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other insects, I am sure that, if these eggs had been killed by the soap, 
they would have shriveled up to nothing in much less than a month 
of such weather. But* be this as it may, I shall be able to ascertain 
in the spring of 1868, from the portion of the branch that remains on 
the tree, whether these eggs that were soaped in November will hatch 
out as usual in the following spring, or whether some or all of them 
were killed by the soap. 

From the above facts, I infer that soap will kill Bark-lice when 
they are very young, but has no effect whatever upon the matured 
scale.* 

It is proper to add that, in all the above experiments that were 
tried in June, there was no rain for at least 6 days afterwards; and that 
in the November experiment there was no rain for several weeks after- 
wards. So that the various articles applied had a sufficient time for 
operating, before the rain washed them off. 

Statement 4th. — In April, 1866, I had an apple-tree, the lower 
limbs of which were infested, some of them pretty badly, by the Oys- 
ter-shell Bark-louse. I pruned them all (juite closely, removing all 
wood under one-half inch in diameter, and then with a common 
painter's "sash-brush'^ painted them all over as thinly as possible with 
kerosene. Not many weeks afterwards I examined scores of the 
scales on these limbs, and found the eggs under all of them dead and 
dried up ; and not a single Bark-louse, so far as I could discover, sub- 
sequently hatched out on them. Out of the whole number of limbs, 
but a single one died, and that was so completely covered with scales, 
that it would probably have died anyhow. The remainder put out fresh 

* Since the above was written^ Dr. Mygatt has informed me that pure, 
undiluted soft soap is largely applied in his neighborhood to the matured 
scale, imder the erroneous idea that it destroys the eggs. He has been kind 
enough to send me (February 29th) an infested twig soaped in this manner, 
and another twig cut off the very same limb which had not been soaped at 
all. On lifting and examining under the lens 100 scales upon each of these 
twigs, 1 found that on the soaped twig there were 31 scales containing plump, 
healthy eggs, and 69 scales, mostly gutted by the Mites, which contained no 
such eggs ; while on the unsoapcd twigs the numbers were respectively 30 and 
70; showing that, where the soap had been applied, the number of healthy 
normal scales was actually one per cent, greater than where nature was left 
to her own devices. In this case the soap had been applied only^ 12 days 
before I lifted the scales ; but in a specimen sent at the same time, to which 
the soap had been applied for considerably more than a month, there was a 
still larger proportion of healthy normal scales, namely, 37)^ pei" cent, in- 
stead of 31 pejr cent. Hence, it may be inferred that even pure undiluted 
soft soap produces no effect upon the matured scale; although, as Dr. Mygatt 
informed me, "it kills all the foliage, fruit or young growth that it touches." 
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shoots, and axe now alive and, healthy. The tree was about 6 or 7 inches 
in diameter at the butt, and probably about one-tenth part of it was 
operated upon in this manner. In several other trees that I treated on 
the same system, the results were similar, it being uniformly only such 
branches as were completely coated over with scales, that subsequently 
perished. 

Dr. Mygatt in 1854 gives the following testimony: ^^Lard was 
used on three bearing trees soon after the eggs hatched out; every 
insect touched with the lard perished; the limbs are now clear, except 
the spots missed. The trees grew finely, with no apparent injury to 
them. * * * I applied lard to several bearing trees in August; 
those scales are all dry and apparently dead, and no insects to be seen. 
* * * One tree, thickly covered with the white variety,^^ [Har- 
ris's Bark-louse; see chap. 9] "was oiled over from the ground to the 
minutest branch. This was done in April; not an egg hatched. The 
new growth was luxuriant; and the tree is now clear of lice, and does 
not appear to be injured by the oil." — {Transactions Illinois State 
Agricultural Society, I. p. 616.) 

In 1856, Dr. Fitch writes as follows : "Now at last it is pretty 
well ascertained, that anointing the trees with grease or oil is an 
effectual remedy [against the Oyster-shell Bark-louse.] I am assured 
of this by Dr. Hoy, of Eacine, Wisconsin, and other correspondents, 
and by several communications in the Prairie Farmer^ and other ag- 
ricultural periodicals." {New York Reports, II. § 15). 

Mr. Sherman, of Waukegan, Lake Co., Illinois, is reported in 
1861 as using a mixture of equal quantities of linseed oil and tar, to 
destroy the Bark-louse in the perfect scale state. "These articles," 
it is stated, "are mixed over the fire by a gentle heat to dissolve the 
tar. The mixture is put on with a brush at any time during the win- 
ter or early spring, and has the appearance of a varnish. It has the 
advantage over the alkaline washes, used on the young insects; that it 
can be applied to all parts of the tree without the least injury to the 
shoots or buds, while it is. death to the insect. His trees are nearly 
free of the insect, and have becomes vigorous and fruitful." {Trans- 
actions Illinois State Agricultural Society, V. p. 190.) The tar is 
probably inert here, except so far as it dilutes the oil, and it is in 
reality the linseed oil that kills the eggs. 

In 1866 Mr. Cavanach, a market-gardener residing at Brooklyn, 
New York, said that he ^Tiad succeeded in destroying the scale-insect 
by the use of kerosene, without injury to the trees." {New York 
Sem. Tribune, March 16, 1866.) And subsequently he states as fol- 
lows : — "We use kerosene regularly every year to kill the scale-insect 
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and other parasites upon our plants and trees without injury to them ; 
and it has frequently been stated that crude petroleum has been used 
for the same purpose with good effects. Qas tar has proved injuri- 
ous/' (Ibid. March 30, 1866.) Two years afterwards the sa;me man 
speaks in the following manner of petroleum: — "If any one wants 
to kill his trees, let him use petroleum; yet it is beneficial in a diluted 
state when applied to shrubs and plants to keep off insects, but it is 
death when applied to the roots." {Ibid. January 10, 1868.) 
Whether these observations are intended to apply to kerosene as well 
as to petrolexmi, is more than I can say. 

At the Meeting of the Iowa State Horticultural Society, Octo- 
ber 19, 1867, Mr. J. L. Budd, a fruit-grower residing at Shellsburg, 
Benton Co., Iowa, stated that he '%ad found 10 parts of benzine and 
4 of soap the best remedy against Bark-lice.'^ The benzine would 
in all probability be effectual at any time of the year; but, as I think 
I have shown, the soap would be useless, except early in the summer 
and except also by its diluting the strength of the benzine. 

Finally, Dr. Pennington, of Sterling, Whiteside Co., Illinois, 
told me in 1867, that he had applied pure petroleum to the trunks 
of about 100 apple-trees infested by the Oyster-shell Bark-louse, and 
to about one-half of such of their limbs as were IJ inches and over 
in diameter; and that he can perceive no injurious effects. Before 
applying the petroleum, he pruned the trees well. 

I think that there can be no doubt whatever, that petroleum, 
kerosene, benzine, lard, and generally any kind of animal or vegetable 
oil, will kill Bark-lice at any time of the year, though all kinds of 
watery infusions fail to have any effect upon the matured scale. The 
reason is obvious. The eggs imder the scale can only be killed by 
some substance capable of reaching them through the protecting scale, 
which is glued too firmly and closely to the bark to allow of anything 
penetrating underneath it. Now, nature has made the scales rain- 
tight; but, as we have no showers of oil, she has not thoughtit neces- 
sary to make them oH-tight. Hence, oily substances will soak through 
the scale, and reach the culprit eggs; but watery infusions are in- 
capable of doing this. 

Whether some or all of these oily applications may not be more 
or less injurious to vegetable life, is a much more doubtful and dis- 
putable question. I saw an account in the New York Tribune several 
years ago, of a whole orchard being killed by applying "tanners' oil" 
to it, whatever that kind of oil may be. Perhaps it might have been 
applied in exorbitant quantities. Again : I have known a plum-tree 
killed by saturating a large cloth with kerosene, and wrapping it 
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round the butt, under the ridiculous idea that the Curculio could thus 
be prevented from getting at the jplums. Again: Mr. Mitchell, of 
Pennsylvania, writes to the New York Farmers' Club, that having 
been advised in the Proceedings of that Club to apply kerosene with 
a feather to young cabbage plants, in order to keep off flea-beetles 
(HaUica,) he had tried it, and thereby killed 200 plants. {New York 
8 em. Tribune, June 26, 1866.) On the other hand, G. (loodsill, of 
McHenry Co., in North Illinois, asserts that he applied coal oil with 
a feather to young cabbage plants, in order to keep off flea-beetles, 
Diabrotica vittata, Fabr.,) without any injurious effects. {Prairie 
Farmer, April 1, 1865, p. 234.) Again: 'TV. T. W.,'' of Belleview, 
Iowa, says that he "lost one set of trees, some fifteen years since, by 
greasing them to keep off the rabbits, and would no more think 
of greasing fruit-trees than of chopping them down.^' {Ibid. Janu- 
ary 6^ 1866, p. 6.) And Mr. J. C. Plumb, of Madison, Wisconsin, 
asserts that he 'Tias seen thousands of trees, from the nursery graft 
to the bearing size, ruined by greasy applications/' that if the trees 
are greased in winter, "the grease should be washed off by lye or soft 
soap in the spring," and that "the worst possible time to apply grease 
is in the winter; and the same amount which would cause death, if 
applied then, would be harmless if applied during the flow of sap in 
the growing season." On the other hand, "Young Sprout," of San 
Jose, says : "I have greased my trees for the last three winters with 
equal parts of lard and coal oil, and in the spring washed off with 
strong lye, and I have good thrifty trees." {Ibid, March 10, 1866, 
p. 161.) Lastly, which is the most important consideration of all, 
I find that there is a very general prejudice, both among practical and 
among theoretical men, against the application of oily substances to 
vegetable organisms. The subject is certainly a most diflScult and 
important one, and the evidence rather contradictory; and it will 
require a series of carefully conducted experiments, which I hope to 
complete during the ensuing year, in order to arrive at any conclu- 
sive and satisfactory results. Probably benzine, as it evaporates more 
quickly and completely than kerosene (and, by the way, it is also 
much cheaper,) may be the least injurious of any of the oily appli- 
cations; and perhaps all these oily substances may bear to be consid- 
erably diluted without losing their efficacy. Nothing but actual ex- 
periments, however, on an extensive scale can solve satisfactorily these 
and similar problems. 

Statement 5th. — ^In June, 1867, I used an old painter^s brush, 
which had been worn to a stump, to scrub off the yoimg newly-hatched 
Bark-lice from the larger limbs of an infested tree ; and found it per- 
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fectly effectual. The lice fell before it as the grain falls before a 
reaping-machine. 

Statement 6th. — ''An ounce of prevention is better than a 
pound of cure.^^ When young apple-trees are purchased from the 
nursery, it will always pay well, in the northern parts of Illinois, to 
look them carefully over, and scrape oflE with a knife any scales of the 
Oyster-shell species that may be found on them. In the extreme 
southern parts of the State, this need not be done; for, as already 
shown, the Oyster-shell Bark-louse does not like the climate of that 
region and perishes if it is imported there. Recollect that every full- 
grown scale is a female full of eggs, and that the eggs average over 
50 in number. There are absolutely no males in this crowd, to lessen 
the nimiber of fruitful individuals. "Always plant a clean tree," is 
Dr. Mygatt^s advice; and this advice of his is indisputably excellent. 
But unfortunately fruit-growers often wait till it is too late to fight 
the foe to advantage, and in the hurry and pres^ of business the homely 
old adage is apt to be forgotten, that "a stitch in time saves nine." 

Dr. James Weed, of Muscatine, Iowa, believes that this Bark- 
louse was almost entirely extirpated in his neighborhood by the in- 
tense cold — ^27 d^rees below zero — of the winter of 1855 — 6. From 
the fact already twice stated, that it is a northern species, intolerant 
of a high summer temperature, I strongly incline to believe that there 
must be some mistake here. In the Prairie Farmer for October 29, 
1864, J. C. Plumb, of Madison, Wisconsin, writes that the cold win- 
ter of 1863 — 4 had effected no diminution of the numbers of the Bark- 
lice, even in that high l^atitude. 

As to what is a very current opinion amongst many of our most 
intelligent fruit-growers, namely, that it is only diseased, unhealthy, 
and badly-cultivated trees that suffer materially from Bark-lice, I am 
satisfied that this is an error. My own trees grow in garden soil, dug 
originally two spit deep, with a porous gravelly subsoil two or three 
feet below the surface, manured moderately every year with old thor- 
oughly rotten cow manure, and cultivated through the summer; and 
the chief difficulty that I have with them is, that they grow too ex- 
uberantly and run too much to wood. Yet in spite of palliatives 
applied from time to time, and in spite of my little friends the Mites, 
the Bark-lice are steadily gaining on me ; and unless I make a vigor- 
ous onslaught on them before long, they will probably in the end 
overrun all my trees. The truth seems to be, that, after a certain 
number of years, the Mites and Insects that prey upon the Bark-lice 
become so numerous as to check them up permanently. And thus we 
can acQount for the notorious fact that in those northern regions. 
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where only the Oyster-shell Bark-louse can thrive — as for example 
in Northern Illinois and Wisconsin — it is death upon apple-trees, for 
6 or 8 years after it is introduced, but afterwards sobers down, and 
though still a grievous pest, becomes comparatively speaking, in- 
nocuous. 

Before concluding this long chapter, I ought to caution the reader 
against ja very prevalent, but a very delusive idea. People are per- 
petually reasoning upon the assumption, that any fluid substance, that 
they may apply to the limbs of a tree, is taken up by the sap and 
carried to the remotest twig; as if plants, like the higher animals, 
had a complete circulatory system of veins and arteries ; whereas every 
botanist knows that it is no such thing. Whatever you apply to your 
tree to kill the Bark-lice, whether soapy solution or oily fluid, can 
only kill those insects that it actually touches, and will not be ab- 
sorbed by the sap and carried unchanged to other parts, so as to kill 
the Bark-lice upon those parts. If it were otherwise, the apples on 
a tree that had been soaped would taste of soap, and those on a tree 
that had been treated with kerosene, would taste of kerosene. But 
that this is not so, every one may satisfy himself by an easy experi* 
ment, if l\e does not, as I do, know the fact already. Possibly, to a 
very limited extent, such substances as those referred to above may 
be absorbed by the cellular system of the tree ; but even in that case 
they will undergo chemical changes which will totally unfit them for 
destroying insect life. To believe that pure kerosene, or pure soap, 
applied to one end of a tree, will pass in the very same chemical form 
to the other end of it, is as absurd as to believe that liquid manure 
can be taken up by the roots of a tomato-plant, and pass in that form 
and without any chemical change into the ripe tomatoes. 

CHAPTER IX.—Habris's Babk-lousb. . {Aipidiotus Harrmi, Walsh.) 

I have discussed the Natural History of the Oyster-shell Bark- 
louse at such exorbitant length, that it will not be either necessary or 
advisable to dilate upon that of this species, further than to point out 
the very remarkable characters in which it differs from the other. 

1st. The difference in the shape and color of the scales, and in 
the color of the eggs, has been already explained. (See above, page 
46.) The eggs hatch out at almost exactly the same date, (June 5th, 
1867,) but, instead of the young larvae being yellowish white, and 
soon afterwards becoming covered with a white powdery bloom, so 
as to form conspicuous although very minute white objects on the 
bark, they are blood-red at first and afterwards blood-brown, without 
any powdery bloom ; and consequently, from their extreme minuteness 
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and from their being very sluggish in their movements, they can 
scarcely be seen on the bark with the naked eye. On June 12th, I 
observed some — ^which I identified as belonging to this species because 
they were still under the parent scale — ^to be of a pale blood-brown 
color, without any powdery bloom; they had the same longitudinal 
ridge and transverse grooves as the other species. The inexperienced 
ieye, if it noticed them at all at this date on the bark, would be almost 
&ure to confound them with the natural pores of the bark, which at 
first sight they greatly resemble. 

2d. I have been unable to trace satisfactorily the history of 
Harris's Bark-louse from June to September, because the Oyster- 
shell species had invaded every one of my trees, that had been orig- 
inally occupied exclusively by the native species ; so that it was diffi- 
cult to distinguish one kind of larva from the other kind. I could 
only ascertain one point clearly, namely, that the matured scale of 
the female, which is milk-white, is not formed till about the middle of 
September, and that the eggs are not developed under that scale till the 
end of September or some time in October; whereas, as we have seen, in 
the other species the matured female scale, which is the color of the 
bark, is formed, and the eggs fully developed, by the middle of August. 
^Certainly, from the middle of June to about the middle of September, 
the females must remain of the same dark inconspicuous color as be- 
fore; for the white scales, which are so conspicuous, appear all of a 
sudden on the bark in the middle of September. Dr. Houghton, of 
Philadelphia, as well as myself, noticed this fact. He has 20,000 
pear-trees badly afflicted by this pest. "Up to September 15th,^* he 
says, "I flattered myself that there was not ,a living insect of this 
description in my orchard. I thoiight tliat the winter of 1865 — 6 had 
been so cold, that it had killed them all. But lo! on the 20th of 
September there were millions upon millions of Bark-lice on my pear- 
trees.'^ {Practical Entomologist, II., p. 30.) 

3d. On September 17th, or some weeks before any eggs were de- 
veloped, I lifted up over 10 perfected female scales. Under each of 
them, and entirely separated from the scale itself, I found a legless, 
beakless^ fleshy, elongate-oval Bark-louse, about 2J times as long as 
wide, with its body divided into pretty distinct segments, the 3 flrst 
of which, and in a less degree the 2 next, were very much hunched 
laterally. The color was yellow, blood-red, or pink, and the length 
about 0.03 inch. One of these / saw move very distinctli/, showing 
that it was really alive. 

4th. The scale of this species is of a much more delicate consist- 
ence than that of the Imported Bark-louse, and it rarely remains un- 
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broken on the bark after the eggs hatch out, but is generally either 
more or less mutilated or entirely removed by the weather. The 
empty egg-shells are white, as in the other spocies. 

5th. The emply scales, which are supposed by Harris to have 
produced males, may be found in considerable numbers in the autumn 
loosely attached to the bark or some of them scarcely attached at all. 
Towards the spring they are generally most of them washed off by the 
weather. As these never occur on trees infested exclusively by the Oys- 
ter-shell species, they cannot belong to that species; and I therefore, by 
the method of exhaustion, infer them to belong to'Harris's Bark-louse. 
They are oblong-oval in shape, of a pure white color, with the usual 
yellowish ^^arval scale'^ attached at one end, the remaining portion 
having its sides perfectly parallel, and being as wide as the ^%rval 
scale'^ is long, and in length from 2 to 2^ times as long as the ^%rval 
scale.'^ There is no "medial scale,^^ behind the "larval scale,'' e» there 
always is in the matured female scale of every species of this genus 
known to me. I have never actually bred the males from this type of 
scale, neither, as it seems, did Harris ; but I have now little doubt that 
Harris's opinion is the correct one, and that I was entirely mistaken 
when I formerly imagined, that these empty scales were the cast skins 
of the immature females. {Practical Entomologist^ II. p. 32.) 

As to the geographical distribution of Harris's Bark-louse, Harris 
found it, but apparently only in small numbers, in Massachusetts. 
Dr. Houghton is pestered with it awfully in Pennsylvania, and Dr. 
A. Chandler, Montgomery Co., Maryland, must also have it in abun- 
dance ; for he says that his pear-trees "have stopped growing and are 
coveredi with white lice, which when mashed with the point of a knife, 
discharge a red fluid." (New York Sem. Tribune, March 26, 1867.) 
I have myself seen specimens near Cobden, South Illinois, some of 
which occurred on the European Mountain Ash (Sorbtis aucuparia,) 
a tree which Dr. Asa Gray places in the same genus as the Pear and 
the Apple. I have likewise received specimens from the orchard of 
W. C. Flagg, near Alton, in South Illinois. And it must occur in 
St. Clair Co., also, in South Illinois; for at a Meeting of the Alton 
Horticultural Society, May 2, 1867, President Pearson reported that 
he had found "upon trees purchased in St. Clair County, Bark-lice or 
Scale-insects containing cggs,which when broken gave out a red-colored 
juice." Dr. Mygatt mentions it, under the appellation of the "white 
variety" of the Oyster-shell species, as common in Kane and McHenry 
Counties in North Illinois, and I have long found it pretty abundantly 
in Eock Island County, both on apple-trees and on the crab. Lastly 
Bark-lice, which, as it would seem, can only belong to this species, are 
reported from Hartville, Wright Co., Missouri, which is nearly in the 
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latitude of the extreme southern point of Illinois, as "utterly destroy- 
ing the best apple-orchardB in that county, starting on the trunks of 
the trees, spreadiug rapidly on the branches, and then on the apples — 
killing large trees in two years/' {Rural World, October 15, 1866.) 
I heard no complaints of this insect being at present at all trouble- 
some near. Cobden, South Illinois ; but at some future day it may 
likely enough make an irruption upon the pear orchards of Southern 
Illinois in full force. 

I observe that on all my apple-trees, which were infested a year 
or two ago by Harris's Bark-louse, this native species is being gradu- 
ally supplanted by the improved and highly-developed species from 
the other side of the Atlantic ; just as the White Man is supplanting 
the Bed Man in America, or as in New Zealabd the European House- 
fly (Musca domeaiica, Ijinnaeus) and the Brown Norway Rat {Mm 
decumanus, LinnsBus) are driving out the Native Fly and the Native 
Eat. (See Spencer's Principles of Biology, I, p. 389.) It is preyed 
on by the same Mites as the other kind, and, being so closely allied to 
it, must be attacked on the same principles and with the same weapons. 



INSECTS INFESTING THE APPLE.— On the Root. 

CHAPTER X.— Thk Applr-boot PLANT-iiOUSB, (PmphiguM pyri^ Fitch,) com- 
monly but incorrectiy called in Illinois '*The Woolly Aphis." 

This insect has been very generally confounded with the true 
"Woolly Plant-louse'^ or 'TVooUy Aphis" {Eriosoma lanigera, Haus- 
mann), which, so far as is known at present, occurs only on the At- 
lantic seaboard, though it may perhaps eventually work its way West- 
ward into the Northern parts of the Valley of the Mississippi. It is 
very true that both insects are *Voolly,'' inasmuch as they both secrete 
a woolly or cottony substance from the general surface of their bodies, 
and both are "Plant-lice,'^ inasmuch as they both belong to the Aphis 
family; but they differ in their native country, they differ in the 
structure of their wing- veins and consequently in the genus to which 
they are referable, and they differ very widely in their habits. 

The true "Woolly Plant-louse" is an imported insect, having been 
in reality introduced into America from Europe though, singularly 
enough, it was misnamed in England "the American Blight," when 
it was first noticed in that country towards the close of the last cen- 
tury, and was erroneously supposed to have been introduced there from 
America. It is now, however, pretty clearly ascertained to have ex- 
isted on the continent of Europe for time immemorial, and it probably 



74 

emigrated thence into England on imported apple-trees.* The Apple- 
root Plant-louse, on the contrary, is a native American species, and in 
all probability infested our wild Crabs and Thorns in the olden time, 
and, when apple-trees were introduced here, saw fit to attack them also. 

In the typical or normal Plant-louse there are in the front wing 
three branch-veins, springing successively out of the main jor rib-vein 
which coasts along the outer or anterior edge of the front wing. In 
the genus to which the Apple-root Plant-louse belongs {Pemphigus), 
tii0 3d of these branch-veina is perfectly simple; in the genus to 
which the true "Woolly Plant-louse" belongs {Eriosoma, otherwise 
known as Schizoneura or Myzoxylus), the 3d of these branch- veins is 
once-forked; in the genus to which the common Apple-tree Plant-louse 
belongs, {Aphis,) the 3d of these branch-vein» is twic^rforhed. Thus, 
on the very same Apple-tree, may be found examples <rf all thfise. three 
genera — ^namely, the Apple-root Plant-louse, the true Woolly Plant" 
louse and the common Apple-tree Plant-louse — ^all distinct from each 
other by a very obvious character, and only in very rare and exceptional 
individuals of any of them running together by intermediate grades. 

Harris indeed, on the authority of Hausmann and Elnapp, asserts 
that the true ^Woolly Plant-louse" never has any wings at all.f But 
Amyot and Serville describe the male as winged, (Hemtp^. p. 612); 
Westwood describes both Sexes as winged, though he confounds the 
genera {Pemphigus and Eriosoma) together, {Introd. II. p. 440 and 
Synops. p. 118); and lastly Mr. A. E. Verrill discovered in Connecti- 
cut in October numerous winged specimens, both of the males and of 
the females. {Practical Entomologist I. P- 21.) 

The true ^TVooUy Plant-louse" is a northern species, and accord- 
ing to the European entomologist. Blot, cannot stand a hot climate 
even in its native country, Europe, being confined to Belgium^ the 
north of France, Germany and England. Hence, so far, it has oc- 
curred in this country almost exclusively in New England. The Ap- 
ple-root Plant-louse, on the other hand, seems to be far more destruc- 
tive in a hot southern climate than it is towards the north. Again: 
the true "Woolly Plant-louse" never burrows underground to get at 
the roots, but inhabits exclusively the trunk and limbs of the Apple- 
tree, where it secretes large masses of cottony down. . The Apple- 
root Plant-louse, on the contrary, lives habitually underground, suck- 
ing the sap from the roots and causing thereon larg^ excrescences and 
swellings, among which it secretes a bluish-white downy substance, 

*See Harris's Injurious Jnaecta, p. 242, and Amyot and Serville's Hemip- 
tera, p. 606. 

■[•See Harris's Injurious Insects, p. 243. 
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which^ at iiret sight, has much the appearance of mouldinees. . It is> 
doubtless, true that, according to Dr. £. S. Hull, of Alton, South 
Illinois, "it crawls upon the branches of the trees, during th^ sum- 
mer, and is distributed broadcast through. thq orchard by the force 
of the winds, retiring underground and congregating about the roots 
on the approach of cold weather;" {Agr. Rep. Mo,, Append., p. 461 ;) 
and that, as Wm. Carpenter, of Cobden, South Illinois, informed me, 
"it occurs in young trees in the nursery, two or three feet from the 
ground, but only,'* as he thought, "in damp weather/^ But I my- 
self saw three or four wingless specimens, subsequently taken by Mr. 
Carpenter off the trunk of a good-sized apple-tree during the long 
drought of the autumn of 1857, which I carefully compared with 
similar specimens captured by myself on the roots, and found to be 
identical. Moreover, in December of the same year, Mr. W. C. Plagg, 
of Alton, South Illinois, sent me, alive and in ejccellent order, quite 
a number of specimens, gathered at that unseasonable period off the 
trunks of good-sized apple-trees, which, on the most careful compari- 
.6on« differed in no respect from the root-feeding individuals. Mr. 
Flagg, however, informed me that "it is foimd more generally on 
the surface of the ground, where there has been straw or some such 
substance heaped around the tree.^' StiU, all such cases, as these 
are evidently the exception, and not the rule; and there can be little 
doubt that the great btdk of this species live underground, and that 
it is on the roots that they are to be dreaded, and on the roots that they 
are to be fought. 

As long ago as 1848, Mr. Fulton, of Chester Co., Pennsylvania, 
found this insect and the knotty swellings produced by it to be so 
abundant on nursery, trees in his neighborhood, that thousands of 
young trees had to be thrown away, and it became difficult to sup? 
ply the market (Downing's Horticulturist, III., p. 394.) M. L. 
Dunlap ("Kural"), in a letter to the Chicago Tribune, (in August 
1858,) writes nearly as follows : — "In the orchard of Dr. Long, near 
Alton, the ^Woolly Aphis^ infests the roots in immense numbers, and 
by sucking up the sap destroys the trees, which in its effect has much 
the appearance of dry rot. Dr. Long erroneously attributes the death 
of his trees to water standing about the roots." Mr. Jordan, one of 
the St. Louis nurserymen, informs me that at this present day he ia 
greatly troubled' with it on his land, so that he finds it diflScult to get 
enough of clean roots to graft with. According to Dr. Hull, "it is 
one of the worst enemies against which our apple-trees have to con- 
tend, and is much more common in our region than is generally sup- 
posed.'^ {Agr. Rep. Mo. Append, p. 451.) In the summer of 1867 
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Mr. 0. B. Galusha^ as one of the ad interim committee of the Illinois 
State Horticultural Society, visited Cobden, South Illinois, and col- 
lected large quantities of the roots infested by this Plant-louse, which 
he transmitted to Mr. C. V. Riley for examination, expressing the 
opinion, ai the same time, that "the destruction of the apple-orchards, 
in this vicinity, by this insect, or by the fungus that accompanies its 
operations, seems inevitable, unless a remedy is soon discovered.^^ 
{Prairie Farmer, June, 1867, p. 397.) When I was at Cobden my- 
self, in November, 1867, I personally examined the orchard of Mr. 
Paul Wright, and found that small groups of apple-trees had been 
killed by this Plant-louse in several directions, some of them having 
perished with the half-matured fruit still hanging on their boughs. 
In one spot of ground no less than nine trees, all in one square patch, 
had been killed by it; and separated therefrom by only a single row 
of living trees, there were two or three moire dead trees. Digging down 
to the roots of the live trees, that intervened between these two gaps in 
the orchard, I found at once great numbers of the enemy — ^none of 
them, however, in the winged state — and also abundance of roots, 
clubbed, knotted and distorted, in almost every imaginable form, by 
their pimctures. On examining the trees, that had been killed, sev- 
eral months previously in the summer, I found that their roots were 
now completely rotted, «o that nothing remained of them but a few 
short snags attached to the butt, and the first high wind that came 
would necessarily blow the tree over. On the dead and decayed roots 
of such trees, I found, of course, no Root-lice ; but Mr. Wright assured 
me that they were to be met with on the roots in great numbers in the 
summer, when the trees first began to droop and wither. Among the 
living roots on which I had found living Root-lice, there were a few 
roots as completely dead and rotten as those of the dead trees. 

At first I imagined that every tree must have been infected, when 
it was originally received from the nursery. But Mr. Carpenter sub- 
sequently informed me, that he had found the insect in abundance on 
the roots of seedling apple-trees, in the autumn following the spring 
when the seed was sown; and another fruit-grower told me, that he 
had seen it on the roots of seedling apple-trees, when no other apple- 
trees were within 200 yards, and on land lately reclaimed from the 
forest. Clearly, therefore, the insect must pass from tree to tree, 
either in the winged form which Dr. Fitch found it to assume in 
October, in the State of New York, or by some of the wingless indi- 
viduals, that inhabit the trunk or limbs, being blown to and fro by 
the winds through the instrumentality of the light, feathery down, 
which exudes from their bodies. Probably the species has always 
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existed on the roots of certain forest-trees in this whole region of 
country; and when apple-orchards began to be planted, it emigrated 
on to the apple-trees. 

This rotting away of the roots, which, as it appears, had been 
noticed as long ago as 1868 by Mr. Dunlap, and attributed to its true 
cause, is popularly known in South Illinois as "rotten-root,^^ and was, 
at one time, considered as a mere natural decay, superinduced by the 
system of root-grafting now so very generally adopted in the West; 
while, as we have seen, Dr. Long, of Alton, attributed it to the oper- 
ation of stagnant water on the roots.* The ."Early Harvest" apple 
is said to be peculiarly subject to this mortal malady. Similar cases, 
where insects give the preference to one particular variety, or avoid one 
particular variety of a cultivated plant, are common in Economic 
Entomology. For example, the Colorado Potato-bug {Doryphora 
10-lineataj Say) is known to avoid the Peach-blow Potato, and, as 
has been already shown, (above, page 28), the Rose-bug prefers the 
Clinton to all other grape-vines. 

But although the more southern parts of Illinois are far worse 
afflicted by this insect than the northern counties, yet it exists and does 
considerable damage even in North Illinois. Mr. Kinney, the Bock 
Island nurseryman, informs me that he has often noticed a woolly 
louse, which can be nothing else but this species, on the roots of his 
young apple-trees, along with just such knots and swellings as it 
usually produces elsewhere, and he has himself lost four or five bear- 
ing apple-trees, and knows of 20 or 25 others that have been lost by 
his neighbors, through what, from his description, must be the same 
"rotten-roof^ that prevails so extensively in South Illinois. Mr. L. 
Woodard, nurseryman, of McHenry Co., North Illinois, also told me, 
that he had occasionally noticed a few woolly lice on the roots of his 

*Mr. Riley informs me that apple-trees^ and more especially those that 
are young, sometimes die in South Illinois 'Svith their roots entibe and dis- 
colored throughout from the surface-mark downwards," but with "no trace 
of any insect whatever;'' and that this very distinct disease is "known in the 
West and by Warder, Flagg and others as *Rotten-root.' " I am quite con- 
fident that the dead trees, with their roots almost entirely rotten, in Mr. 
Wright's orchard were killed by the Root-louse; and the peculiar appearance 
which they presented has been already described, so that it can be recognized 
with facility. But I by no means wish to be understood as asserting, that 
every apple-tree that dies in South Illinois dies of the Root-louse. Perhaps, 
under the popular name of "Rotten-root," two very distinct affections of the 
roots of the Apple-tree have been confounded together, the one caused by the 
Root^louse and the other .arising from unknown causes. I hope to investigate 
this question more fully during the coming season. 
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yoxmg apple-trees accompanied by the usual deformation of the root. 
Mr. Ira L. Bailey, President of the Carroll County Horticultural So- 
ciety, Sorth Illinois, likewise informed me that he had himself lost 
three large apple-trees by ihe- same universal "rotten-root." And fin- 
ally I heard that Dr. Pennington, the extensive fruit-grower of 
Whiteside Co*, North Illinois, had sometimes noticed "woolly plant- 
lice" on the limbs of his apple-trees, but not in any considerable num- 
bers. Hence there is pretty satisfactory evidence that this insect 
exists, though apparently in greatly reduced numbers, up to the most 
northerly parts of the State. 

I found it to be a very general notion at Cobden, that the soil 
there was full of this Eoot-louse — ^that it existed in earth that con- 
tained no roots at all and in old rotten stumps — ^and that it wa-* 
abundant on the roots of almost all foreat-trees, especially on those of 
the Persimmon {Diospyros virginiana) , No plant-louse, however, 
can possibly live, except on the sap of some living and growing plant; 
and therefore, if any of these Boot-lice are found in old dead stumps, 
etc., they must, for purposes which will be afterwards explained, have 
been carried there by the ants; as I have ascertained to be actually 
the case with certain other species of the very same genus. That there 
is a Plant-louse infesting the roots of the Persimmon in that neigh- 
borhood, I fully believe; because, on digging down among the roots 
of that tree, Mr. Riley and myself discovered the peculiar bluish- 
white mould, which is characteristic of Eoot-lice, though we failed to 
find the insect itself. But it is impossible that this can be the same 
species as infests the Apple-tree, because the Persimmon and the Ap- 
ple-tree, belong to widely distinct botanical families ; and it is a rule 
to which there is not one solitary exception, that, when a particular 
species of Plant-lice infests more than one species of plants, those 
species of plants always belong to the same botanical family, and 
usually to the same botanical genus. For the same reason, if any 
Hoot Plant-lice are found on Oak, Beech, Ash, Mulberry, Sassafras, 
Tulip-tree (Poplar,) Cucumber-tree, Elm, Hickory, Walnut, Birch, 
Poplar (Cottonwood, etc.,) Hackberry, Sumac, Dogwood, Grape-vine, 
Sycamore (Plane-tree,) Hazel, Basswood, Maple, etc., they cannot 
possibly belong to the same species as infests the Apple-tree, and, if 
transferred to the roots of the Apple-tree, they would soon starve to 
death and perish. On the other hand, it is highly probable, that 
the very same species, that infests the roots of the Apple-tree, infests 
also the roots of the Crab and the Thorn; and it may possibly occur 
on those of the Plum, the Cherry and the Peach, and even on those 
of the Blackberry and the Raspberry; for all these last named plants 
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belong to the same botanical f&mily as the Apple-tree. It is observ- 
able, however, that although Apple-trees and Peach-trees are com- 
monly grown in the same orchard near Gobden^ yet I did not hear 
of a single case^ where tha roots or bark of the Peach-tree had been 
found to be infested by this insect, or any other at all resembling it. 

Persons, who are not familiar with the habits and classification 
of Insects, are apt to think that all Plant-lice — different as some of 
them are in shape, color, size and habits — are mere varieties of one 
and the same species ; just as all dogs, however much they may differ 
from one another in such respects, yet belong to one and the same 
species. But it is by no means so. Whatever food one variety of 
Dog will live on, another variety of Dog will live on equally well. 
But shift the Apple-tree Plant-louse on to a Cherry-tree, or the 
Cherry-tree Plant-louse on to a Plum-tree, or the Plum-tree Plant- 
louse on to a Peach-tree, and it will before many days die of starva- 
tion. Yet these trees all belong to the same botanical Family. Dr. 
Pitch has remarked that the imported species of Plant-louse, that 
inhabits the tame Cherry-tree, cannot live even upon any of our 
wild Cherry-trees, and that even the wild Black Cherry (Cerastis 
serotina) and the Choke-cherry (Cerasus virginiana) , closely related 
as they are, are inhabited by distinct species. {N. Y. Rep. I. p. 131.) 
Again: the Currant and the Gooseberry belong to the same genus. 
The Currant is notoriously infested by a Plant-louse (Aphis ribis, 
Linnssus) which has been imported along with that shrub from 
Europe. Yet, although these two plants are often grown in gardens 
side by side, nobody ever saw any plant-lice of any kind on the 
Gooseberry, much less the true Currant Plant-louse. Yet, if the 
same species of Plant-louse can feed almost indiscriminately upon 
any kind of plant, why does not the Currant Plant-louse emigrate 
on to the Gooseberry? I have myself observed that different species 
of Plant-lice (Aphis) inhabit different species of Oak; for example, 
the Handsome Plant-louse (Aphis hella, Walsh) is peculiar to the 
Black Oak, (Quercm tinctoria,) where, since I described the species, 
I have found it in abundance in company with its larva; and an un- 
described species of the sapae genus, with remarkably stout branch- 
veins to its front wings, is peculiar to the Swamp White Oak, (Quer- 
cus prinus, var. discolor.) 

As regards the Eoot Plant-lice, we know but very little of the 
species found in this country, because, like other underground insects, 
they are hidden from our observation in the bowels of the earth. 
Indeed, besides the species now under discussion, the only other de- 
scribed North American species are two, which I myself was the first 
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to discover and describe in the winged'state, alld which I found to be 
carried home by certain Ants to the nestii inhabited by the young 
larvae of these Ants, for the sake of the sweet, woolly matter secreted 
by them, and thence carried back again to the roots on which they 
fed — ^just as a dairyman drives his cows up to be milked and then 
drives them back again to pasture.* Both these species are quite dis- 
tinct from the Apple-root Plant-louse; and I am acquainted with 
several others, but only in the wingless state, which are also quite 
distinct from that insect. As to the true "Woolly Plant-louse'^ of 
the Apple-tree, the European entomologist Blot says, that "it can only 
live upon the Apple-tree, and if transplanted upon any other tree, 
it very soon perishes. (Arayot and Serv., Hemipt, p. 610.) 

What is probably the wingless female form of this Apple-boot Plant- 
louse measures, when fully grown, about 0.07 inch long, at which time, after 
removing the white down, it is of a dull lead color. The antennae are indis- 
tinctly 6-jointed, with the length of the joints proportioned nearly as 2, 2, 4, 
2, 2, 3, the last joint including a short terminal seta {unguiculus) . The 
beak extends to the base of the middle legs. 

The color of the young larva is dull yellowish, as described by Fitch. 
The antennae are indistinctly 5- jointed, the joints nearly equal, joint 3 a little 
the longest, and 5 witlb a minute terminal seta. When the larva is very young 
indeed, the beak is longer than the body, and projects behind so as to re- 
semble at first sight, the honey-tube of the genus Aphis and its allies. When 
older, the beak is about two-thirds as long as the body. 

I have not yet obtained the winged form of the female; but a full 
description of it is given by Fitch. It occurred in New York on October 29th. 
{N. Y. Rep.L pp. 9—10.) 

After a group of these lice has been stationed on a root in the 
open air for two or three days, they become completely enveloped in 
a white cottony mass, the filaments of which are five or six times as 
long as the insects themselves, and, though somewhat crinkled and 
irregular, radiate in general from the body of the insect as from a 
centre. Attached to this mass may almost always be seen one or 
two globules of sap, such as we often meet with rolling about among 
the powdery matter secreted by the plant-liCe that inhabit "Galls.^^ 
Dr. Fitch figures and describes the cottony matter as protruding only 
from the tip of the abdomen of the larva; (N. Y. Rep, I. p. 9;) but 
in reality it proceeds in an infinity of very fine filaments from the' 
general upper surface of the insect, though perhaps, as stated by Mr. 
Eiley, it is secreted rather more densely on the hinder portion of the 
back. Most certainly it is not secreted exclusively either from the 

*8ee Proc. Ent. Soc. Phil. I. pp. 307—8; and Trans. III. State Agr. Soc. 
V. pp. 493 — 4. 
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mouth or from the tail; for I have had hundreds of these lice sucking 
away at apple-roots in a glass vase for a months and have thus been 
enabled carefully to study the mode in which the cottony matter is 
produced. So far as regards the winged insect, Dr. Fitch expressly 
says that '^the head and the abdomen on its back are covered with a 
dense mass of flocculent dqwn/^ (ibid,;) and Dr. Harris, speaking of 
the larva of the true Woolly Plant-louse, says that the cottony down 
"seems to issue from all the pores of the skin of the abdomen.^^ {Inj. 
Ins. p. 243.) ^ 

Dr. A. S. Packard, junr., of Maine, has published some very 
amusing and sprightly banter, in ridicule of my theory, that the co- 
coon of all Gall-gnats {Cecidomyia) is exuded from the general sur- 
face of their bodies, not, as in the case of Caterpillars, etc., spun from 
the mouthj which this author maintains to be the true theory in the 
case of Gall-gnats. If he had given himself the trouble to read the 
paragraphs which he imder takes to criticise, he would have seen that, 
in the case of two distinct species of Gall-gnats, the fact of the cocoon 
being exuded and not sjyim has been proved by actual observation by 
Winnertz and by Osten-Sacken.* Aijd as to his disbelief in the pos- 
sibility of any cocoon being exuded from the general surface of the 
body, if he had ever examined with his own eyes any of these Woolly 
root-feeding Plant-lice, he would have seen at once that the woolly 
matter is not secreted from the mouth, nor even from the tail, but 
from the general surface of the body. Many other larvae do the same 
thing. On May 25th I found in a nest of Yellow Ants {Formica 
aphidicola, Walsh,) situated in the decayed stump of a Honey-locust 
several remarkable woolly larvae, which a month afterwards produced 
a species of Ladybird (Hyperaspis punctata, Melsh.) These larvae 
were covered on the back with dense white cottony down, precisely like 
that of root-lice; on removing some of which lightly with a moist 
camel^s hair pencil, little globules of a yellowish fluid started out 
from the skin of the larva, evidently from the same pores from which 
the cottony down had previously exuded. This is the only genus of 
Ladybirds {Coccinella family) known to me, the larvae of which 
exude matter of this precise description Jrom their bodies; but it was 
long ago discovered that in another genus {Scymnus) the larvae have 
their bodies garnished with whitish cottony tufts ; and on examination 
it will be found that these tufts also are mere secretions from the 
pores of the body, and not organized appendages like the hairs of a 
caterpillar or the scales on the wings of a butterfly. The bluish white 

♦Compare my Paper Proo, Eut. 8oc. Phil III. pp. 660, 662 and Dr. Pack- 
ard's paper ibid, VI. pp. 214 — 5. 
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powdery matter, which is well known to form gradually on the out- 
side of the bodies of certain male Dragon-flies {Libellula and Agrion 
families) as they approach maturity, and also on those of several other 
insects belonging to other Families and Orders,' for instance the so- 
called Locusts {Cicada family,) must manifestly lie produced on simi- 
lar principles. And, as we have seen in the case of the larva of the 
common Oyster-shell Bark-louse, the powdery bloom and the cottony 
floss, spoken of above, are met with at the very same time and in the 
very same insect ;r both of them proceeding, not from the mouth nor 
even from the tail, but from the general surface of the body. 

It is scarcely worth while, however, to argue such points as these 
with a writer, who is actually so ill-informed as to assert that ^^every- 
body knows that the silk spun by insects is exuded through the mouth." 
{Dr. Packard's Paper , p. 214.) It is very true that it is so in the 
case of caterpillars, etc.; but in the case of the Ant-lions {Myrme- 
leon,) the Caddice-flies {Phryganea,) the Lacewing-flies {Chrysopa,) 
and probably of all true Neuroptera, as distinguished from the Pseudo- 
neuroptera, everybody knows, or ought to know, that it is '^exuded," 
not from the mouth, but from the tail.* Moreover, all the spiders 
without exception — ^which group of Articulate Animals Dr. Packard, 
in common with the school to which he belongs, classifies as Insects 
— ^also spin from spinnerets placed, not in their mouths, but in their 
tails. Yet, because this writer had happened perhaps, one or twice 
in his life, to see a caterpillar spin from its mouth, he jumps to the 
conclusion — ^with the same propensity for sweeping generalizations 
that characterizes everything that he has published — ^that all insects 
without exception spin from the mouth ! ! ! 

From the enormous rate at which all Plant-lice multiply, it is 
plain that; if there were no check upon the increase of this species, it 
would, in a few years^ time, destroy every apple-tree in South Illinois. 
But, in all probability, there does exist one such check, at all events. 
Eight in the middle of a little colony of these Root-lice I discovered 
in November the pupa of what I am pretty sure is a Syrphus Fly; 
and Mr. Riley, to whom I showed the specimen, told me that he had 
formerly found great numbers of the larva of the same species among 
the infested roots — that he had reared it to the pupa state — ^but that 
he could never succeed in breeding it to the winged state. Apparently, 
this is the same insect, which, in the Prairie Farmer of June 15th, 
1867, that gentleman mentions as, 'having been always found by him 

*See Kirby & Spence's Introduction, letter 13th, end; letter 2l8t, near 
the end; Fitch, A'. Y, Rep. I. p. 79; Shimer Proc. Ent Son, Phil. IV. p. 210. 
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in conjunction with this Eoot-louse, though he had failed to breed 
it/^ and which he there describes as "a footless maggot five or six 
times as large as the Boot-louse, and of a dirty yellow color, attenuated 
at both ends, the head being quite retractile;" and which he after- 
wards pronounces to be "doubtless the larva of a Cecidomyia, the same 
Family to which the Hessian Fly belongs," and to "take some part, 
probably, in inducing the deformities of the roots." But certainly 
the insect that I showed to Mr. Biley does not even belong to the 
same great group of the Two- winged Flies as the Gall-gnats (Cecid" 
omyio,) inasmuch as it has what is called a "coarctate*^ pupa; (see 
above p. 39;) and I feel pretty confident that it will prove to be 
the Cannibal appointed by Nature to prey upon these unruly root- 
feeders, and keep them within reasonable bounds. The Syrphus 
family, however, to which it apparently belongs, includes many genera, 
which, in the preparatory states, can scarcely be distinguished from 
each other, and some of which feed uix)n decaying animal and vege- 
table substances, {Xyloia, etc.,) while others {Syrphus, Scceva, Voluu 
cella, etc.,) are Cannibals and feed upon other insects. In anj 
case I hope before next summer is over, to solve the mysterj 
definitively, by rearing the winged Fly from the pupa which I found. 
If, as I confidently anticipate, it should prove to belong to one of the 
Cannibal genera of the Syrphus family, the reason why Mr. Biley 
failed to breed it becomes manifest at once. He supposed it to feed 
upon vegetable matter, and therefore his specimens, being, in all prob- 
ability, not supplied with a due allowance of their natural diet — ^the 
Boot-lice — perished of starvation. Such accidents often happen to 
the most experienced breeders of larvae; and, moreover, almost all 
Cannibal larvae are much harder to breed than plant-feeding larvae. 

In quoting what I believe to be a mistake made by Mr. Biley in 
regard to the above larva, I intend no disrespect whatever to that in- 
dustrious and intelligent entomologist. There is not an entomologist, 
living or dead, in any country of the known world, who has not, at 
one time or another, made such mistakes ; and I am not ashamed to 
confess, that I have repeatedly myself blimdered in the same manner. 
For example, I once took the dead and dried-up larva of a small Gall- 
gnat {Cecidomyia) for the larva of a Gall-Fly (Cynt/w;) but, as soon 
as I discovered my error, I embraced the earliest opportunity of 
acknowledging it in print. And here lies the diflEerence between the 
men that write for victory and the men that write for truth. The lat- 
ter frankly confess their errors as soon as they become aware of them ; 
the former claim to be infallible, and never will allow that they have 
been in the wrong. I could name an entomologist of deservedly high 
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standing in America, who lias published, within the last twenty-five 
years, several volumes about insects, and has therefore, of course, made 
several mistakes in the course of his scientific career which have been 
from time to time corrected by other entomologists in print. Yet, 
from one end to the other of his works, no man can point out a single 
passage, where he has ever acknowledged himself to have been in the 
wrong. Like the horse-jockey in the old story, having once said that 
the horse was 16 feet, not 16 hands high, he will never go back on his 
word. 

As to remedies against this insidious little pest, I believe that 
the cheapest and best one will be to drench the roots of infested trees 
with boiling water. Mr. C. T. Farrell, of Cobden, informed me that 
he had tried this prescription — which was originally recommended by 
Mr. Eiley — and that he had found.it effectual. Ashes, which have 
been advised to be used by Dr. Fitch, he found of no use ; but a strong 
wash of soap and water proved to be generally, though not always, 
effectual. Other gentlemen had found the free application of un- 
leached ashes injurious to their trees. There need be no apprehen- 
sion that hot water, when applied to the roots, will kill or injure the 
tree ; for it has been extensively used without any ill effects to kill the 
borer in peach-trees, and to kill the maggots in young growing onions. 
Indeed, it is a very general law that vegetable organisms will, for a 
short time, stand a much higher temperature than animal organisms, 
without any injury to their tissues; and, in certain cases, boiling 
water seems actually to stimulate the vitality of seeds, instead of im- 
pairing it. For it is well known that neither Locust seeds {BobirUa) 
nor Honey-locust seeds (Oleditschia) will grow the first year, unless 
they are scalded, and that, if they are scalded, they germinate as 
freely as Maize. As regards Honey-locust seeds, I am assured of the 
truth of this fact by Mr. Whitney, of Lee Co., in North Illinois. 

Before young apple-trees, especially those raised in the Southern 
part of the State, are planted, the roots should always be soaked a 
considerable time, either in a strong solution of soap, or in strong 
tobacco-water — ^the latter would probably be the more effectual of the 
two. Thus, if the insect is not already in the vicinity, it may be pre- 
vented, perhaps, for a long series of years, from getting there; for 
whatever root-lice may exist on the roots of the young trees, will, by 
this means, be effectually destroyed before these young trees go into 
the ground. 
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INSECTS INFESTING THE PLUM.— On the Fruit. 
CHAPTER XI.— Thb Plum CuBcnLio. (Cimotrtiehelut nenuphar^ Herbst.) 

In the Praciicdl Entomologist (Vol. II. pp. 75 — 79)1 have dilated 
so fully on the Natural History of this pestilent little Snout-beetle, 
and on the most approved methods of fighting it, that it will only be 
necessary to add a few items here on these two subjects, and to cor- 
rect such errors as I have fallen into. 

Although the Curculio now infests the cultivated species of Plum 
{Prunus domesticaj Linnseus,) to fully as great an extent as our com- 
mon wild species (Pruntis americana,) yet it is only at a compara- 
tively recent date that it attacked our cultivated Plums, and since 
"that epoch it has been growing every year worse and worse, and 
making onslaughts upon other fruits such as the Peach, the Cherry, 
and even the Apple. "Curculios,'^ said the Hon. D. J. Baker, in 
1856, "were unknown and never made their incursion into this re- 
gion, until some years after the organization of our State Govern- 
ment," A. D. 1818. (Transactions Illinois State Agricvltural So- 
ciety, II. p. 48.) There can be little doubt, however, that Curculios 
have existed for time immemorial in our State, breeding in wild 
plums; because, before tame plums and peaches and apricots were 
imported into this country from Europe, the insect must necessarily 
have bred in the trild plum, and wild plums are very abundant in 
Illinois, and moreover we know, from our present experience, that the 
climate of Illinois is quite congenial to the constitution of this insect. 
It would certainly, therefore, seem to follow that, in this as in so 
many other cases, when an insect has incidentally acquired a habit of 
feeding indiscriminately upon a different species of plants, to that 
upon which alone it naturally fed in the first instance, it transmits 
that habit by the laws of inheritance to its immediate descendants. 
When a race has once been formed, having such a habit, nothing seems 
more natural than that, under certain peculiar circumstances, such 
for instance as the absence of the original food-plant, another race 
should be very slowly and gradually formed, which exclusively attacks 
the new food-plant. If we suppose this second race to interbreed ex- 
clusively with itself, and to have thereby acquired, in a long series of 
ages, either a moral indisposition or a physical incapacity to interbreed 
with individuals belonging to the original race, then it becomes almost 
as eflfectually isolated from the original race, as if it were separated 
therefrom by the Atlantic Ocean, or by such an insurmountable bar- 
rier as the Eocky Mountains. Now, we know that races of insects, 
and indeed of other animals as well, when separated from each other 
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by such physical barriers, often run into what axe technically termed 
"geographical races;" that is, come to differ constantly from each 
other in more or less slight peculiarities'of size, form, or color. Hence 
it is but reasonable to suppose, that distinct races of some particular 
insect, inhabiting the same geographical area, but feeding upon dis- 
tinct plants and never interbreeding willi each other, should also, in 
a long series of ages, come to differ from one another in size, form, or 
color. Such distinct races I have proved to have an actual existence 
in numerous cases, and have given them the name of "Phytophagic 
Species.''* 

I by no means infer that, in the case of the Snout-beetle that in- 
fests our Plums, our Peaches, our Cherries and our Apricots, such a 
phenomenon has as yet occurred, and that the plum-feeding form is 
a different species from the cherry-feeding form, and that again from 
the peach-feeding form, and so on. There is no reason whatever to 
think so. But there actually, in my opinion, does exist a."Phyto- 
phagic species" of the common Curculio, which is uniformly. one-half 
larger and which in the larva state feeds, not upon stone-fruit or pip- 
fruit, but upon green Butternuts and Walnuts (Juglans,) from the 
former of which I bred two individuals August 13th. Of this peculiar 
type of Curculio I sent specimens 6 years ago to our great North 
American authority in the Order of Beetles, Dr. J. L. LeConte ; and 
he pronounced them to be mere varieties of the PRim Curculio. Tliey 
scarcely differ from that insect in any other perfectly constant char- 
acter than size;'t and at first sight we might suppose, that the in- 
creased size was caused merely by the Butternuts and Walnuts being 
more nourishing and stimulating food than Plums and Peaches ; and 

*See my Papers on this subject in the Proceedings of the Entomological 
Society of Philadelphia, Vol. Til. pp. 403—430 and Vol. V. pp. 194—216. 

IThere is, I believe, a slight, but perfectly constant colorational charac- 
ter by which these two forms are distinguishable. The broad band behind the 
polished black humps on the wing-cases is, in the large-sized nut-inhabiting 
form, of a dingy white color with a few milk-white spots. In the small plum- 
inhabiting form, this same band is of a bright ochre-yellow color, with more 
or less milk-white spots, which last, however, never occupy more than one- 
half of the ochre-yellow band. Moreover, I am informed by Dr. Hull, that 
the larva of the large-sized form — y^'ith which he has long been familiar — oc- 
curs with him in hickory-nuts having their shucks marked by the character- 
istic crescent-slit, and that this larva "penetrates to the kernel of the nut." 
Whereas, as is well known, the larva of the small-sized form that frequents 
the plum« never under any circumstances penetrates to the kernel of that 
fruit. This diflference in the habits of the two forms, is certainly very re- 
markable. 
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that a Curculio bred in a Butternut would be just as likely as not to 
lay its eggs in a Plum, and the reverse ; thu« showing that here no dis- 
tinct ^Pbytopbagic species'^ has yet been formed. This was the opin- 
ion of Dr. Fitch; for he says that ''the specimens found on Butter- 
nut trees are always larger in size than those found on cultivated 
fruit-trees, indicating that they have been better fed during the larva 
or growing period of their lives." {Address on Curculio, 1860, p. 
17.) But there is a remarkable fact, which proves satisfactorily to my 
mind that this cannot be so, and that the two races are perfectly dis- 
tinct and do not interbreed, each confining itself strictly to its peculiar 
food-plants. The fact is simply this: — I have beaten hundreds and 
hundreds of Curculios of the small-sized type off fruiting wild Plum- 
trees, but I never yet beat a single specimen of the large-sized type, 
which inhabits Butternuts and Walnuts, off a Plum-tree of any spe- 
cies or in any state. Of course, if that large-sized type had acquired 
no hereditary indisposition or incapacity to breed in Plums, it would 
be just as likely to occur on the Plum as on the Butternut or Walnut. 
But if, as the facts indicate, it really has acquired such a hereditary 
indisposition or incapacity, and if it interbreeds only with its own 
race, then — ^according to what I consider to be the essence of the term 
"species" — it is a distinct species. You may, if you please, for the 
sake of precision, give it a distinctive appellation, and call it, for ex- 
ample, a "Phytophagic species; but still it is, in my acceptation of 
the term, a true species. 

In the recent much enlarged and improved edition of the "Origin 
of Species," Mr. Darwin has quoted with general approbatign my 
views upon this very interesting subject, but has incidentally re- 
marked that I am "forced to assume that those forms which have lost 
the capacity for intercrossing should be called species." {Fourth, 
English edition, pp. 55—6 .) This, I think, can scarcely be called an 
assumption. It is a definition, Naturalists have been puzzled for 
ages to designate satisfactorily what they mean by the term "species," 
and all kinds of loose and shadowy and intangible explanations of the 
term have been given ; the latest discovery being that of an American 
refuter of Darwinism, flourishing in the great city of New York, who 
defines a "species" as a "specific form;" which is much like explain- 
ing the term "yelloV^ by saying that it means "that which possesses 
yellowness." Darwin himself maintains that species are not essen- 
tially different from mere varieties. In their origin, I allow that they 
are the same ; for I believe with Darwin that every species originated 
from a variety of some pre-existing species. And I further allow 
that there' is a transition period, during which it is impossible to say 
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whether a particular form is a variety or a species. But that does not 
prove that varieties and species are essentially undistinguishable. 
Every man was originally a boy ; and there is a certain period during 
which it is diflBcult to say whether a particular individual is man or 
boy; but th&t does not prove that manhood is undistinguishable from 
boyhood. For myself, more than a year before I published on the 
subject of "Phytophagic species/^ I announced it as my opinion 
that the meaning of the term ^^distinct species^' was simply 
"those that do not now in general mix sexually together, or, if geo- 
graphically separated, would not do so, supposing them to be placed 
in juxtaposition;'^ and that "the only valid practical criterion of spe- 
cific distinctness is the general non-existence, either actually ascer- 
tained or analogically inferred, of intermediate grades in the dis- 
tinctive characters, whence we may reasonably infer that the two sup- 
posed species are distinct.^' (Proceeding's Entomological Sodeiy 
Philadelphia, 1863, II., p. 220.) It is in this sense, and in this 
sense only, that I have ever used the term "species f and to call such 
a definition an "assumption*^ seems to me much the same thing as 
saying that Euclid assumes a fact, when he defines a circle as a plane 
figure having all its external points equidistant from a given internal 
point. 

But to return from this tedious digression : — 'It has long been a 
puzzle to Naturalists, why the Plum Curculio should cut the well- 
known crescent-shaped slit in the fruit, and why a round hole would 
not answer its purpose equally well. Harris and Fitch and other 
authors tell us, that "it first makes a small, crescent-shaped incision 
with its snout in the skin of the plum, and then, turning round, in- 
serts an egg in the wound.^'* Misled by these authorities, and never 
having personally examined into the point, I copied their statements 
in my Paper on the Curculio. But Mr. F. C. Hill, of Ohio, has since 
shown, that we have all of us been in the wrong, and that the Cur- 
culio first of all bores a round hole with her snout, "not straight in, 
but slanting backwards, so that the cavity is just below the skin, then 
deposits her egg in the hole, and then cuts the usual crescent-slit in 
front of it, so as to undermine the egg and leave it in a kind of fiap, 
formed by the little piece of the flesh of the fruit which she has un- 
dermined.'* {Prac. Entomol, II. p. 115.) Mr. Hill very acutely 
suggests, that the object of this complicated process is, "to wilt the 
piece around the egg and prevent the growing fruit from crushing it;'* 

♦See Harris's Injurious Insects, p. 76, and Fitch's Address on the Cur' 
culio, p. 18. 



and I have no doubt at all that this is the true explanation of the 
phenomenon. The same end is attained, as we shall see hereafter, 
but by a very different process, in the ease of the Plum (Jouger 
{Anthonomus prxmicida., Walsh), an insect belonging to a widely 
distinct group of Snout-beetles. It may be added here, that the 
"phytophagic species" of Curculio, that I bred from the green Butter- 
nut, makes just the same crescent-cut in the green shuck of that 
fruit, as does the Plum Curculio in the flesh of the Plum. 

In the Paper already referred to I gave my reasons for the be- 
lief, that the Curculio passed the winter in the perfect state. Mr. 
Holcomb, of Cobden, South Illinois, has since assured me, that he 
also has found the insect under the bark of his trees in the winter. 
Still, it was difiicult to believe, that beetles coming out in the middle 
of July could live all through the winter, and until the middle of the 
following June, so as to be able to sting the plums at that period. This 
difficulty is now, I think, almost entirely done away with. I find 
that there are two distinct broods of the Plum Curculio every year, 
the first of which comes out in the beetle state, in the latitude of Rock 
Island, from about July 19th to August 4th, and the second from 
about August 23d to September 28th. The first brood of beetles, 
which is generated by females that have passed the winter in the 
beetle state, and have attacked the early fruit, lays in the more ma- 
tured fruit the eggs from which proceed the second brood. The sec- 
and brood of beetles comes out late in the same season, and the females, 
at all events, if not the males, live through the winter, and repeat in 
the succeeding season the process detailed above. Thus, as will be 
seen at once, the Curculio differs from the Apple-worm or Codling 
Moth {Carpocapsa pomonellaj Linnaeus), which, as has been already 
shown, is also double-brooded, in this, that the former passes the 
winter in the perfect state, and the latter in the larva and pupa states. 

After I had made the above discovery, but before I had an- 
nounced it to ally one, Mr. Holcomb, of South Illinois, at a meeting 
of the American Pomological Society at St. Louis, September 12th, 
1867, in opposition to the contrary opinion of Dr. Trimble, the State 
Entomologist of New Jersey, asserted his belief that in his neighbor- 
hood there were two distinct broods of Curculio* And for this belief 
he gave as a reason, that, in jarring his trees for Curculios, he had 
observed that there was a particular period in the middle of the sum- 
mer, during which no Curculios, or, at all events, but very few, were 
to be met with, while both before and after this period they swarmed. 
I found, in November, 1867, that many of the other fruit-growers 
near Cobden, and perhaps all of them, agreed with Mr. Holcomb upon 
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this matter. I also remark in the Prairie Farmer for July 27th, 
1867, (p. 55,) the following from Cobden, signed by *%'' and evi- 
dently written shortly after July 20th, 1867. "There were scarcely 
any Curculios to be found before the recent rains, since which time 
they have been coming out of the ground in numbers, and when 
caught their wing-cases are usually quite fresh and soft — a fact which 
proves that there are exceptions to the rule that this insect is one- 
brooded; for, while it may invariably be so in the North, it is more 
frequently two-brooded in this region." 

Still, it must be evident that all these facts are perfectly consist- 
ent with my old hypothesis, namely^ that the Curculio is only one- 
brooded, and that those that come out of the ground with soft wing- 
cases in July, live through the winter and are the saine individuals 
that sting the pl\ims in the June of the following year, shortly after 
which they die, and a more or less brief interval ensues before the 
July brood makes its appearance. 

Inasmuch as my bare assertion, that there are annually two dis- 
tinct broods of Curculios, would very probably be disbelieved or dis- 
puted by authors, who have hitherto held the contrary doctrine, it 
may be as well — at the risk of being tedious — ta give the details of 
the experiments upon which my conclusions were based. Those who 
have no taste for such dry things as facts and figures, can skip the 
two following paragraphs. 

Experiment 1st. — On June 24th, I placed in a large glass vase, 
with moist sand at the bottom of it, a quantity of wild plums, every 
one of which I had previously ascertained to bear the crescent symbol 
of the "little Turk.*^ During the three following weeks I added from 
day to day a number of plums, all of them bearing the same symbol, 
that had fallen from a tame plum-tree in my garden. The whole 
number of plums, as I subsequently ascertained, was 183, and the 
tame fruit probably formed about a fourth part of the whole. The 
first Curculio came out July 19th, and with the exception of July 21st 
and August 1st, there were more or less came out every day till Aug- 
ust 4th, inclusive ; after which day no more came out. The numbers 
coming out on each successive day were as follows, the very large num- 
ber on July 25th having been probably caused by my wetting the 
sand on that morning rather copiously: 1, 18, 0, 3, 4, 2, 65, 8, 4, 
3, 1, 2, 1, 0, 5, 4, 2. Total, 113. On examining the contents of 
the vase, November 29th, I found five dead and dried-up Curculios 
among the plums, and among the sand sixteen dead and immature 
specimens, which had obviously failed to make their way up to the 
light of day, besides the remains of a good many individuals which 
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had perished in the sand in the larva or pupa state, and were not 
counted. The Grand Total from 183 infested plums was, therefore, 
134 Curculios in the beetle state, and an unknown number of larvae 
and pupse. 

Experiment 2d. — On July 27th, or eight days before the Cur- 
culios in the preceding experiment had ceased coming out, I placed 
in a vase, similar to the above, 243 plums, gathered promiscuously off 
some badly-infested wild plum-trees. From this lot no Curculioi 
whatever came out till August 23d, and from that day until Sep- 
tember 14th more or less came out daily, with the exception of five 
out of the 23 days, the numbers on the respective days being as fol- 
lows: 3, 1, 2, 2, 2, 3, 2, 2, 5, 3, 1, 0, 5, 6, 3, 2, 0, 0, 0, 1,0, 1,1, 
Subsequently, on September 18th, there came out 3, on September 
24th, 1, and on September 28th, 1 ; after which no more made their 
appearance. Total, 50 Curculios from 243 plums, some stung and 
some not. On examining the contents of this vase on November 29th, 
I found a single dead Curculio among the plums, making a Grand 
Total of 51 Curculios bred from these plums. There were no speci- 
mens, either in larva, pupa or beetle state, to be found among the 
sand in the vase on November 29th; which was, perhaps, due to the 
contents having kept much moister than those of the first vase, though 
on July 25th I had, as I thought, moistened the sand in the first vase 
quite sufficiently. 

The vases, in both the above two experiments, were examined 
daily, and the results noted down in my Journal, except during a 
three-days' absence from home, August lltli — 13th, at the end of 
which time, however, not a single Curculio had come out. Since, 
therefore, it appears that in large lots of plums, gathered or picked 
up at various times from June 24th to July 27th, the Curculio ceased 
coming out for a period of no less than nineteen days, before and af- 
ter which period it continued to come out for a long while as regu- 
larly as we could reasonably anticipate, the infjerence is unavoidable, 
that there must have been some cause for the long intermission in its 
coming out. But I do not see that it is possible to account for this 
intermission on any other hypothesis, than that of there being two dis- 
tinct broods. Therefore I infer that there are two distinct broods, 
the second of which is, of course, generated by the first. 

The Curculios, bred from Black-knot in New England, by Prof. 
Peck, in 1818, are said to have come out July 30th, and a little later 
(Harris Inj. Ins., p. 79.) Those bred in Canada West, from the same 
substance, by Mr. Beadle, in 1860, are said to have come out frora 
the beginning of July to August 10th. (Fitch Address on Curculio, 
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p. 25.) According to Dr. Pitch, who lives about 110 miles further 
north than I do— where, consequently, as also in the two cases just 
quoted, the seasons would be a little later than with me — most of the 
Curculios that breed in the plum ^^eave the fruit and enter the 
ground in the early part of July, some not leaving for probably two 
or three weeks afterwards.^^ "They remain," he continues, "in the 
ground about three weeks. Hence, it is during the latter part of July 
that the most of them come out in the perfect state." {Ibid., p. 20.) 
This last writer was evidently not aware, that Curculios may be bred 
both from Plum and from Black-knot to as late a period as the latter 
end of September and hence, believing that the species must necessa- 
rily be double-brooded, he mistook for young Curculio-larvae certain 
minute bodies, that he found in the autumn embedded in a slit 
in a pear-twig. But these were very probably, I think, not larvae, at 
all, but the eggs of some small Leaf-hopper (Tettigonia family,) and 
perhaps those of my Culprit Jjeaf -hopper (Chloroneura malefica, 
Walsh), which agree precisely with his description, and which I have 
described as common both on apple-twigs and pear-twigs.* Be this as 
it may, with no further proof than a general resemblance between the 
crescent-slit made in plums by the Curculio, and the slit containing 
minute elongate bodies which he once found in a pear-twig, and with- 
out any attempt to breed the perfect insect from these minute bodies. 
Dr. Fitch has jumped to the astounding conclusion, that the Curculio 
passes the winter in the larva state inside the twigs of trees, f 

Making due allowance for the difference of latitude, it is plain 
that, in the above-quoted three cases, where Curcxdios were bred by 
three different individuals, in Xew England, in Canada West, and in 
New York respectively, all that were bred coincided in the time of 
their appearance with the first brood that I bred at Hock Island, be- 
tween the 19th of July and the 4th of August^ 1867. I mjSelf in 
1865 bred seven Curculios from Black-knot, as I have recorded in the 
Practical Entomologist (Vol. I. p. 50,) the first of which came out 
July 22d and the last September 24th; but unfortunately I have 
since destroyed the record of the dates at which the remaining fivo 
made their appearance, with the exception of an entry on my Jour- 
nal, that the second specimen of the seven came out as late as August 
31st, and must therefore, as well as the four following specimens, 
have belonged to the second brood. 

*See my Articles Frairie Farmer, Sept. 6, 1362, and April 4^ 1863, p. 212, 
in which last there is given a figure of an apple-twig containing these egg-slits. 

tSee Address on Curculio, pp. 2^—4, and X. T. Rep., II., § 52. 
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The practical inference to be drawn from the above discovery 13 
this: — ^I said in my Paper on Curculios that, "by destroying the 
viTormy fruit you do not diminish the crop of Curculios for the current 
year, but only that for the ensuing year." This was stated on the 
hypothesis of the speciies being single-brooded. Now that we know 
that it is double-brooded, it must be evident that, by destroying in 
June and early in July, before the larvae have left the fruit and gone 
underground, the wormy fruit that produces the first brood of beetles, 
you prevent that first brood of beetles from puncturing the fruit so 
as to generate the second brood, and consequently you do ^'diminish 
the crop of Curculios for the current year/^ 

It is a mistake to suppose that no plum contains more than one 
Curculio egg. I counted no less than five plums, that had fallen off 
my tame Plum-tree, every one of which bore on fts surface five Cur- 
culio crescents; and in a wild Plum I once (July 28th) counted as 
many as nine. It must not be imagined, either, that the Curculio 
ever cuts these crescent-slits by way of food for itself. It does really 
feed, in the perfect beetle state, on the flesh of the unripe plum, as I 
ascertained by putting a number of Curculios into a bottle along with 
wme unripe plums that were unwounded by any insect. But, instead 
of cutting a curved slit for this purpose, it gouges out with its beak 
a gaping, hemispherical hole, varying in size from that of a radish* 
seed to that of a small pea. I formerly supposed that it vas the 
Plum-gouger that gouged these holes ; but — ^as will be shown below — 
that species taps the Plum for food on an entirely different system. 

Holes in the plum, very similar to those made for the sake of 
food by the Curculio, are likewise made by the external-feeding larva 
of a small brown Butterfly (probably Thecla falacer, Bdv. and Lee.,) 
of which I bred two damaged specimens on June 15th, 1865, from 
larvae that fed in this manner on the plum, and had been sent me by 
Mr. James Ferrel of Muscatine, Iowa, as "quite numerous^^ on certain 
plum-trees. 

The Lauva of the Plum Curculio (Fig. 3c), when 0.07 inch long, is 4 or 5 
times as long as wide^ and of a glassy-white color with a rust-red sto^lach 
occupying the middle one-half of its body, and a few pale hairs towards its 
tail. The head is large and horny, and tinged with yellow, and the mouth 
is rust-red, with the jaws (mandibles) large and often opening and shutting 
in a vicious-looking manner, as with many other larvae belonging to thig 
family. 

I do not believe that there is any parasitic insect whatever that 
preys upon the Curculio. If there had been, so many Curculios as I 
have bred, I think that I should have met with it. Dr. Fitch, indeed, 
has figured and described a small Ichneumonrfiy under the name of 
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"the Curculio Parasite" {Sigalphus curculionis) of which he asserts 
that ^^each one of these Flies punctiiies and destroys probably more 
than a hundred Curculio worms/' (Addr. Curcvl, p. 26.) But the 
only proof that he gives of such parasitism is^ that he received the 
Parasites from a Canadian correspondent, who had bred it from 
Black-knot from which he bred at the same time a certain number of 
Cnrcnlios. Now it so happens that my Plum Moth (Semasia pruniv- 
ara, Walsh,) of which I shall have more to say in Chapter 13th, also 
breeds in Black-knot as well as in Plums ; and it belongs to a group 
of small Moths, {Tortricidw,) which I know to be infested by Ich- 
neumon-Mes very closely allied to the so-called "Curculio Parasite/' 
Nay, farther. From the lot of plums gathered July 27th, from which 
I bred 51 Curculios, I also bred about the same time no less than 13 
specimens of this ftum Moth, and, on August 23d, 1 specimen of the 
identical "Curculio Parasite" described by Dr. Fitch. But from the 
lot of plums gathered June 24th and subsequently, which produced 
the very large nimiber of 134 Curculios, besides a number that died 
in the larva and pupa state, I bred no Plum Moths at all and no 
Parasites at all. Taking all these facts into consideration, I have 
every reason to believe, that this so-called "Curculio Parasite" preys 
upon the Plum Moth, and not upon the Plum Curculio. And if we 
tire to subdue the Curculio by the aid of either Cannibal or Parasitic 
insects, we must probably look in some other direction than that to 
which Dr. Fitch has called our attention. 

Dr. Trimble, in the first volume of his work on "Fruit Insects," 
(pp. 77 and 85,) asserts that the Baltimore Oriole or Hanging-bird 
{Icterus Baitimorensis, Linnaeus) — ^an animal very obnoxious to some 
most intelligent Illinois fruit-growers — preys upon the Curculio. I be- 
lieve that this is a mistake. Dr. Trimble has an unfortunate crotchet 
in his head, that every true Plum Curculio has got exactly 147 facets 
or lenses in each of its compound eyes, never more and never less ; and 
a veritable Curculio which I once sent him he would not allow to be 
a true Plum Curculio at all, because it happened to have either a 
greater number or a smaller number — I forget which — of facets to 
its eyes, than the orthodox number of 147 prescribed in the Gospel 
according to St. Trimble. To what species it did really belong, he 
did not undertake to say ; but perhaps he would like to grind out of 
his Scientific Mill a new and hitherto undescribed and unnamed 
species, for every deficient or additional facet in the eyes of a large 
lot of veritable Curculios. Be this as it may, his only reason for 
thinking that this wicked, cherry-stealing, grape-devouring bird, the 
Baltimore Oriole, does really feed upon the true Plum Curculio is, 
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that he once found in the craw of one of them the head of some kind 
or other of Snout-beetle, the eye of which contained exactly 147 facets. 
Therefore, according to the Doctor's peculiar crotchet, it was a true 
Plum Curculio. Therefore the Baltimore Oriole habitually eats 
Curculios. Therefore, we must not kill the Baltimore Oriole, no 
matter how many grapes and cherries it may steal or spoil. There- 
fore the Illinois Legislature has done right, in fining every man $5 
for every Baltimore Oriole, otherwise called Hanging-bird, that he 
may be forced to kill, not in self-defense, but in cherry-defense and 
grape-defense. Which was the thing to be proved. 

If closely analyzed, it would be foimd that a large proportion of 
the so-called facts, on the strength of which we are commanded to pro- 
tect all manner of fruit-destroying birds, are based upon foundations 
as flimsy and as unreliable, as those upon which Dr. Trimble erected 
his Baltimore castle-in-the-air. 

I dilated so fully in the Practical Entomologist on the best 
methods of fighting the Curculio, that nothing remains to be said on 
that subject.* Volumes might be filled with accounts of the different 
quack remedies, that have been strongly recommended for this pur- 
pose : but the reader will probably be satisfied with the following, with 
which I shall beg leave to conclude the subject. 

Curculio and Gas-Tab. "The remedies for the Curculio the 
present season are more numeroijs than usual. There is seldom any 
of them worthy attention. The last one appears in a Williamsport 
paper, from a gardener, who says it is a sure preventive. It is this : 
'Take a quantity of corn-cobs, with a wire around, terminating in a 
hook at the end of the cobs ; then dip them into gas-tar until they are 
well saturated. Hang a dozen or more on the tree in different parts, 
and no Curculio will disturb the tree.' We heard of this remedy 6 

*I cannot resist the temptation of quoting here from the Transactions of 
the Alton Horticultural Society, February 7, 1868, some very valuable re- 
marks by Dr. E. S. Hull, on the employment of lime to quell the curculio: 

*"A few years since, the lime remedy was quite generally received, as a 
sure protection to the plum. At the time of its appearance in print, we were 
operating with our Curculio-C'atcher, and at once discontinued its use on 
several of our trees, and made a most thorough trial of the lime, which at 
first promised to be a success. It did not seem to deter the Curculio from 
depositing its eggs m the plums, but they did not hatch. Later, the weather 
becoming dry, the aucceeding deposits did hatch, and the lary» penetrated 
the plums as freely as in those not limed. Further experiments with the 
lime proved that, so long as the weather was wet, the lime, or the caustic 
properties of the lime, was imparted to the water, and entered the perforation 
in which the eggs were deposited and destroyed them, but was of no value in 
dry weather.*' 
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or 8 years ago, tried it thoroughly, and it had about as much effect 
upon the Curculio as if the cobs had been dipped in molasses. We 
mounted one of the trees, and saw the insect at work upon a plum 
within 3 inches of the tar. We do not believe that a single one was 
disturbed by it. Not a single plum escaped." — Oermantown (Pa.) 
Telegraph, quoted in Farmers' Advertiser, Sept. 16, 1867. 

Curculio and Gas-Tab. — "I tried, the past season, gas-tar thor- 
oughly, to keep my plums from being stung by the Curculio. I 
steeped corn-cobs in the tar and hung them all through the trees. It 
did no good whatever. I often caught the little rascal working over 
and all around the plums, close to the cobs. They paid it no atten- 
tion, though you could smell it for rods. A neighbor tried it with 
utter failure. It is a humbug." — L. 8, F.j Rolling Prairie, Wis., in 
Western Rural, Dec. 7, 1867. 

Curculio and Coal-Tar. — "Having read a statement some time 
since, that corn-cobs saturated with coal-tar, and suspended from the 
branches of plum-trees, would keep the little Turk away from the 
plums, I resolved to try the experiment. I procured a keg of coal- 
tar and a quantity of cobs, and, after tying a? string around each, put 
them into the tar, and repaired to a favorite plum-tree, prepared to 
carry the war directly into the enemy's dominions. I first spread 
sheets under the tree, hammered and shook the rascals out, and gave 
them the most affectionate treatment. Then, after much tribulation, 
arising from the fact that the vile stuff would keep dripping from the 
cobs, and would get upon the strings, reducing my hands and person 
to much the condition of the cobs, I got them suspended ; I mean the 
cobs, not the hands or the person. I also tied a newspaper loosely 
around the body of the tree, and smeared it also with tar; then set 
the keg at the foot of the tree, to heighten as far as possible the effect 
of the performance, and retired from the field, feeling in several re- 
spects as though I had been and done it. After some hours I con- 
cluded to again visit the scene of operations, and found the whole 
region suggestive to the olfactories of as vile an odor as it was ever the 
lot of man to inhale. While noticing the artistic effect of the drip- 
ping tar upon the leaves and fruit, I observed a queer-looking gray 
excrescence upon one of the half-grown plums. A nearer view re- 
vealed the appalling fact that it was a Curculio ^pegging away' at 
his favorite pursuit, as much at home in the vile atmosphere around 
him, as if it were the spicy breezes wafted from 'Araby the Blest.^ 
Need I say that I left the scene in disgust, feeling that coal-tar as a 
remedy against Curculios was a failure." — Geo, W. Campbell, Dela- 
ware, Ohio, in American Journal Horticulture, August, 1867. 
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CHAPTER XII.— The Plum Gouger. {AntJiono^mna prunicida, Walsh.) 

I have but little to add to what I stated respecting this insect in 
the Practical Entomologist; (Vol. II. pp. 79-80) ; and I may say 
likewise, that I have but very little to correct or modify in that ar- 
ticle. 

These insects take wing quite readily, almost as readily indeed 
as a Tiger-beetle (Cicindela) ; so that even in my office, where the 
sun was not shining, on removing some of them out of a bottle, in or- 
der to bring a lens to bear on them to watch their operations as they 
were sitting on a plum, they would generally open their wing-cases 
almost immediately, and fly oflf a short distance. In this respect they 
differ very remarkably from the Plum Curculio, which is a shy flier. 

The mode in which the Plum Gouger deposits her egg in the 
plum, differs radically from that adopted by the Plum Curculio and 
explained in the preceding chapter. With the minute but powerful 
jaws placed at the tip of her long and slender snout, the snout itself 
being held at right angles to the surface on which she stands, she 
first of all eats through the skin of the plum to a short depth, so as 
to form a shallow cylindrical hole of precisely the same diameter as 
her snout, and directed perpendicularly downwards. She then alters 
from time to time the position of her snout, sloping it first in one 
direction, and then in another, and then in another still, and all the 
while working away with her jaws at the flesh of the fruit. By this 
means she gradually gouges out a gourd-shaped hole, bellying inside 
and quite small outside, till she has made an opening about four-fifths 
as deep as her snout is long. The excavated matter is not thrown 
out of the hole, as is done by a well-digger when he digs a well ; but 
the ingenious workwoman eats her own chips as she works, and thus 
contrives to gratify her appetite for food, while she is at the same 
time obeying that wonderful instinct of providing for her future 
offspring, which Nature has implanted in all female insects without 
exception. The hole being now sufficiently deep, and sufficiently 
gouged out internally, the creature withdraws her snout leisurely and 
gradually, and, pausing for a few seconds, seems to smack her lips 
at the idea, that she has at one and the same time discharged her 
duty towards society, and likewise tickled her own liquorish palate. 
Alas ! that we poor human beings can so seldom enjoy that double 
gratification! And now her maternal feelings tell her that an egg 
is ready to be bom into this world. But she is standing with her 
snout poised in the air over the excavation, which is intended to re- 
ceive the egg. The egg-laying apparatus is at the other end of her 
body. Do you suppose that she is going to drop an egg upon the 



98 

smooth, slippery surface of the plum, and then trust to blind chance 
to dispose of it whether for weal or for woe ? No such thing ! Insects 
are not the miserable, thoughtless, careless, improvident machines 
that most people suppose them to be. They look before they leap. 
They understand their business. They know as well as the most skill- 
ful human mechanic, what would be the consequences of a clumsy 
movement or an untoward arrangement; and they govern themselves 
-accordingly. Every mother insect has about a hundred, and often 
several hundreds of eggs to provide for; and although it may, and 
often does, take weeks or months of the hardest and most unremitting 
toil, to find or furnish suitable nests or cells or other depositaries for 
all those eggs, yet, before she dies, her task is almost always accom- 
plished down to the minutest detail. In the Insect World there are 
no Foundling Hospitals, no Jails, no Penitentiaries. Yet, without 
hope of reward for well-doing and without fear of punishment for 
evil-doing, the mother-insects invariably do their duty towards that 
future progeny, which in the great majority of cases, they are des- 
tined never to behold. Do those proud beings, that are foolish enough 
to fancy that all this beautiful green world — swarming as it is with 
life and joy upon every inch of its surface — ^was made for their sole 
and exclusive benefit, always do the same? Let us blush for our 
species, when we reflect that the horrible crimes of foeticide and in- 
fanticide have prevailed, in every age, to a hideous extent among every 
nation of mankind; while among my .little friends, the Insects; whom 
we are facetiously pleased to classify among the "lower animals," 
they are, in the true and correct sense of the terms, utterly unknown. 
It is undoubtedly the case that the Social Wasps, when at the ap- 
proach of wiuter, (with the jingle exception of the young Queen 
Wasps, which are destined to pass the winter in a torpid state and to 
originate new colonies in the following spring,) inevitable starvation ^ 
stares the whole colony in the face, do, under the stem pressure of 
necessity, mercifully despatch their young larvae with their stings, to 
save them from a painful arid lingering death. But how diflEerent 
is this from the conduct of the human mother, who destroys the help- 
less beiug that is bone of her bone and flesh of her flesh, not out of 
any love for that being, but to cover up her own shame from the eye 
of the world, or even out of the insane ambition of prolonging the 
period of her youthful charms, or the mere selfish desire to escape 
from the troubles and responsibilities of motherhood ! With a single 
snap of her jaws the mother Plum Gouger can easily destroy that help- 
less germ of future life and happiness, which is struggling within her 
to pass into this outer world. She can do it with perfect impunity. 
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There are no Courts to convict her of the dreadful deed. She stands 
in no awe of fine, or imprisonment, or capital punishment. Yet never 
was such an unnatural act witnessed by the eye of mortal entomolo- 
gist. With grave and solemn deliberation she turns her body slowly 
round, deposits the egg as well as may be in the excavation already 
prepared for it, and finally, turning round once more, re-adjusts it 
with her snout, till it is completely embedded in its destined recep- 
tacle, with its outer surface slightly below the general level of the 
skin of the plum, and its inner surface overhanging a cavity twice or 
thrice as large as itself. 

"But,^' the reader may perhaps, ask, "what is the use of this 
cavity? Why not bore a hole just about the size of the egg, and then 
at once slip the egg into it?'^ My friend! the mother Plum Gouger 
knows better than thatl Providence has taught her that the plum, 
in which she is about to lay_her egg, is a growing and living organism, 
and she has learned as thoroughly as the most experienced human 
botanist, that any wound that she may produce in it will be speedily 
healed and filled up by the reparative powers of nature. Providence 
taught her, too, long before human physiologists discovered this won- 
derful process of "endosmosis,^' as it is called, that an egg, full of 
thick, viscid matter and with a delicate membranous shell, when im- 
mersed among the thin sap of the green plum, will necessarily absorb 
a good deal of that sap, and thus increase considerably in size. She 
therefore allows full scope and to spare, both for the natural growth 
of the egg and for the natural growth of the plum. For she is well 
aware that the slightest pressure will rupture the delicate membrane, 
within which sleeps the microscopically minute embryo of the future 
Plum Gouger. And she is welt aware, too, that it will be several 
days, at the least, before the seemingly inanimate egg will disclose 
the little larva, that will thereafter be abundantly able to fight 
the rest of his way, with his own good, strong jaws, through- 
this sublunary world. — ^With all his acquired experience, and all his 
theoretical knowledge, and all his boasted reasoning powers, could a 
human workman have provided with more exquisite simplicity for 
the important object which was to be attained ? 

Whenever either a male or a female Plum Gouger desires to feed 
on the flesh of the Plum, they proceed precisely in the same way as the 
female does, when she excavates in the manner already described a 
receptacle for an egg. A plum, studded all over with these tiny holes, 
looks just as if somebody had been puncturing it with a common pin 
heated red hot. About the latter end of June, I shut up two Plum 
Gougers, which I had captured at large, in a glass vessel, along with 
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about a dozen green plums, which I had previously examined and 
ascertained to be entirely free from punctures or cuts of any kind. 
In a week^s time, these plut^s were covered with just such punctures 
as those already spoken of, some exhibiting as many as twenty of 
them. None of these punctures contained any egg, so far as I could 
discover; and I repeatedly watched the insects through the glass as 
they completed one hole, and then immediatly passed on and com- 
menced another, without making any attempt to deposit an egg in the 
first. Possibly, however, these two Gougers might have been males, 
or, if females, they might have already exhausted their stock of eggs, 
or they might have refused to lay eggs except in such plums as were 
actually growing on the tree. In not a single case, had either of 
them made the large, open hemispherical excavation peculiar to the 
Plum Curculio. Holes ,of the usual character, but bored simply for 
food, occur also in very large numbers in the plums as they hang on 
the trees. I have often, in the earlier part of the season, cut into 
eighteen or twenty of them, before I could find either egg or larva, 
or the boring- work of a larva ; and I have counted as many as nine of 
them in a single plum, four only of which contained an egg. Later 
in the season, scarcely one hole out of fifty contains either egg or larva 
or any signs of a larva. Almost universally from all these holes, for 
whatever purpose they have been bored, there exudes a copious supply 
of gum, as is also the case with the crescent-slit of the Plum Curculio. 
As I have already shown in the Practical Entomologist, the new- 
ly-hatched larva of the Plum Gouger, instead of burrowing, like that 
of the Curculio, solely in the flesh of the plum, makes almost a straight 
course for the kernel, through the shell of which, being as yet soft, 
a passage is readily opened by it. Here it remaiiis, feeding exclu- 
sively upon the kernel, till it has acquired its full larval growth, when 
it cuts the same smooth, round hole through the now quite hard shell 
of the plum-stone that almost all boring-larvae make, in order to af- 
ford a ready exit for the perfect insect. It then changes into the 
pupa state inside the plum-stone ; the plum itself not dropping in a 
green state from the tree, as is almost invariably the case with plums 
stung by the Curcidio, but hanging on the tree and ripening prema- 
turely. Subsequently, the pupa develops into the perfect Plum 
Gouger, and the latter emerges through the hole already prepared for 
it by the provident care of the larva. 

I suspect that I have rather over-estimated the destructive powers 
of the Gouger, as compared with those of the Curculio. The punc- 
tures, indeed, of the former are enormously abundant, out-numbering, 
certainly, fourfold the crescent-slits and the gouging-work of the 
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latter; but only a very small percentage of these seem to contain eggs. 
No doubt such punctures greatly injure and disfigure the fruit, and 
the gum that exudes from them exhausts, to no purpose, the vital en- 
ergies of the tree. Still, a plum that is simply punctured, without 
any egg being deposited in it, is not totally destroyed ; for the wound 
is but temporary, and nature can generally repair the damage. But 
whenever an egg is inserted in the wounded part, then, unless that 
egg fails to hatch out, or the young larva dies of disease, the unhappy 
plum is doomed; for soon the resistless energies of the larva are, 
day after day, eating into its vitals. It is immaterial whether the 
larva, after hatching out, burrows exclusively in the flesh of the plum, 
as in the case of the Curculio ; or whether, passing through the flesh 
as rapidly as possible, it strikes a bee-line for the kernel, as in the case 
of the Gouger. In either case, the fate of that plum is premature 
death ; the only difference being, that the plum stung by the Curculio 
perishes in its infancy, while that which is stung by the Gouger 
attains a sickly and stunted manhood before it finally perishes. 

In illustration of the wide diflference between the respective hab- 
its of the Curculio and the Gouger, I will give a few statistics : 1st. 
On June 24th I placed 165 wild plums, all of them more or less 
copiously punctured by the Gouger, and none of them, so far as I 
could perceive, with any crescent-slits, in a similar glass vase to those 
already described in preceding experiments. (Above, pp. 90 — 1.) 
From this vase, which was treated in the same manner as the others, 
I expected to have bred several Gougers. I did not breed a solitary 
one ; and all the insects that I obtained from this whole lot of plums, 
were two Curculios that came out, respectively, July 30th and Au- 
gust 1st. Neither, on examining the sand at the bottom of the vase on 
November 29th, could I discover the remains of either larva, pupa 
or perfect insect, that had perished there prematurely. As two verit- 
able Plum Curculios were bred from this lot of 165 plums, I presume 
that there must have been at least two crescent-slits on them, which 
I inadvertently overlooked. 2d. From the vase of wild plums, gath- 
ered July 27th, the details of which have been already given, (above, 
p. 91), I bred, as I showed before, no less than 51 Curculios; and 
yet, from this same lot — which, be it remembered, was gathered oflE 
the tree promiscuously and without any selection — ^I obtained only 
two Gougers, which came out, respectively, August 24th and 26th. 
The reason of all this is pretty plain. A plum inhabited by the 
Gouger larva would naturally hang on the tree, so that the kernel 
would become fully developed ; and by plucking all these plums more 
or less prematurely from the tree, I caused the premature death of a 
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great many Gouger larvae. On the other hand, a plum inhabited by 
the Curculio larva naturally falls from the tree, and thus my arrange- 
ments, so far as regards this species, interfered in no wise with the 
laws of nature. 

The labva of the Plum Grouger, when found burrowing in the kernel on 
July 20th, by which time the shell of the kernel was quite hard, was 0.12 
inch long when partially straightened out, and 0.10 inch long when curled up 
in the usual semicircular form. The color was milk-white, not whitish-glassy 
as in the Ourculio larva, and there was no rust-red stomach as in the Curculio 
larva. The head was large, horny, and of a yellowish-white color, the jaws 
(mandibles) bein^ tipped with brown. The plum in which this larva oc- 
curred had only been gathered four or five days previously. Another larva, 
that had already bored into the kernel and was met with July 28th, in a plum 
gathered the day before, differed only in the head not being tinged with 
yellow, and in the jaws being almost entirely brown. 

Whether there be one or two broods of this insect every year, 1 
cannot say with certainty, but I strongly suspect that there is but one. 
"ftie perfect beetles appear on the plums early in June and deposit- 
their eggs therein, precisely as does the Curculio at that date, though, 
as has been shown, on an entirely different system. According to 
Mr. L. C. Francis, of Springfield, Central Illinois, (who is a very 
succeasful plum-grower and follows the plan of jarring his trees reg- 
ularly during the summer,) after June 7th, although he had previ- 
ously found "about equal numbers of the Gouger and Curculio," the 
Gougers entirely disappeared, Curculios being still met with up to 
the last of July. {Prairie Farmer, March 19, 1864.) This certainly 
seems to indicate, that there is no such early brood of Gougers com- 
ing out in July as there is of Curculios. From a large lot of plums 
that I gathered myself ofE the tree June 24th, and that must have 
contained many of the eggs of the Gouger — ^for I found several eggs 
in the few that I cut open — I failed, as already said, to breed a single 
Gouger; but I attribute this to the fact, that these plums would 
naturally have hung on the tree till the kernel would have been more 
fully developed. On July 20th and 28th, a^ I stated just now, I 
foimd in plums but recently gathered larvae that could not have been 
much more than half -grown ; so that the probability is, that the plum 
infested by this larva must naturally hang on the tree till the kernel 
is nearly perfected — ^that this larva requires a much longer time to 
mature than that of the Curculio — and that eggs deposited early in 
June do not develop into the beetle state till the end of August or 
perhaps the early part of September. The two Gougers actually bred 
by me this year came out, as will be recollected, August 24th and 
26th. And there is nothing at all improbable or anomalous in a 
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Snont-beetle, which comes out bo late in the year, living all through 
the winter and until the following spring. At any rate, as all tite 
other species of the genus (Anthonomtis) , whose transformations are 
known to me, are only single-brooded, the presumption is that this 
species is the same; and if any one holds the contrary opinion, the 
burden of proof rests upon his shoulders. 

Whether the Plum Gouger is confined to the Valley of the Mis- 
sissippi, or whether it occurs also in the Atlantic States, is not quite 
clear. None of my Eastern correspondents have met with it at the 
East, and neither Fitch nor Harris describe the species. Indeed, 
common as it is with us upon Plums, it was unknown to Science, 
imtil I described it in 1863 in the Prairie Farmer, with a brief account 
of its habits, which description was subsequently reproduced in the 
Proceedings of the Boston Society of Natural History. (IX., p. 309.) 
From some observations, however, let fall by Dr. Pitch, I infer that 
fruit is infested in New York either by this or by some allied species; 
for in the Address which has been already so often quoted, (p. 18,) 
he says that "in addition to the crescent-shaped slit, the Curculio 
wounds the fruit by drilling holes therein with its beak, resembling 
punctures made by a coarse pin or needle;'^ and he adds that "one or 
' more of these punctures may be seen upon almost every fruit which 
it invades,^^ and that "it is probably for feeding upon the juicy pulp 
of the fruit that the insect bores these small holes in it.'^ Now, as 
already stated, I have had 8 or 10 Curculios shut up in a glass vessel 
for a month, along with a lot of plums that I had previously ascer- 
tained to be free from punctures or wounds of any kind. These Cur- 
culios fed freely upon the flesh of the plums. But all their excava- 
tions were of the open, hemispherical type already described, and 
there was not a single puncture to be met with, such as the Gouger 
makes and such as Dr. Fitch asserts to be made by Curculios. I can- 
not think it at all probable, therefore, that the Curculio, as Dr. Fitch 
asserts, commonly causes such punctures. Possibly, as this writer 
appears to be speaking here with more especial reference to the apple, 
the punctures he mentions may have been made by the Four-humped 
Curculio {Anthonomus qiiadrigibhtts. Say,) which species I was the 
first to publish as infesting the apple in this manner in Illinois, and 
which causes nearly the same kind of puncture in the Apple, as the 
Gouger causes in the Plum. But neither has this species been enu- 
merated as among those, that are injurious to cultivated fruit in the 
East, either by Dr. Harris or by Dr. Fitch, though I presume that it 
occurs there, as Say asserts that it is found generally in the United 
States. 
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Such are some of the many difficulties which the Student of 
Economic Entomology encounters, owing to the custom, too prevalent 
among closet-naturalists, of despising the habits of animal as un- 
worthy of their notice, and devoting their exclusive attention to its 
coloration, its structure, and its classification. "And yet,'^ as Agassiz 
has so truthfully remarked, "without a thorough knowledge of the 
habits of animals, it will never be possible to ascertain with any 
degree of precision the true limits of all those species, which descrip- 
tive zoologists have of late admitted with so much confidence in their 
works. And, after all, what does it matter to Science, that thousands 
of species, more or less, should be described and entered in Our systems, 
IF WE KNOW NOTHING ABOUT TiiEK?'' {Contributions ^ etc., I. p. 57.) 

Since, as has been shown above, plums infested by the Gouger do 
not fall prematurely from the tree like those which are infested by the 
Cuxculio, it is plain that picking up and destroying the fallen fruit, 
though an excellent mode of counterworking the latter insect, will 
be of no avail against the former. Both species, however, can be 
jarred off the trees and destroyed; and when this process is per- 
formed, a sharp look-out should be kept f6r both. It will also be a 
useful preqaution, whenever a few stunted plums are observed to 
ripen prematurely on any tree, to pluck them off and destroy them. 
In most cases, they will be found to contain, either the perfect 
Gouger, or the larva that is destined subsequently to develop into the 
Gouger, snugly ensconced in the kernel, and often with the hole al- 
ready bored through the stone for the escape of the matured insect. 

The wide differences between the Curculio and the Gouger may 
be thus briefly stated: — The Curculio is ^beautifully streaked and 
spotted with black and white and has two shining black humps, like 
black sealing-wax, on its back; the Gouger 'is clay yellow in front and 
of a dull lead-color behind, without any humps at all. The Curculio 
cuts a crescent slit in every fruit in which it lays an Qgg ; the Gouger 
bores a small round hole for this purpose. The Curculio larva bores 
exclusively in the flesh of the fruit; the Gouger larva always strikes 
a bee-line for the kernel. The Curculio larva leaves the fruit and 
goes imderground to pass into the beetle state; the Gouger larva re- 
mains throughout in the infested fruit. Of the Curculio there are 
two broods every year ; of the Gouger there is apparently but a single 
brood. Finally, every stone-fruit except Cherry that is stung by the 
Curculio falls, as a general rule, prematurely to the ground ; while the 
plums stung by the Gouger hang on the tree and ripen prematurely. 
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CHAPTER XIIL— Thb Plum Moth. (SemMta pmnvbcra, Walsh.) Fig. 8. 

On July 28, 1867, 1 was cutting into a number of plums infested 
by the Plum Curenlio and the Plum Gouger, when to my great surprise 
I discovered in one of them wliat was evidently the larva (fig. 3b) of 
some small moth. On comparing this figure with that of the larva 
of the Plum Curculio (fig. 3c) — wliich scarcely differs in outline from 
that of the Plum Gouger — ^the difference will be seen at a single 
glance. The plum in which it occurred bore the crescent slit of the 
Curculio; but what had been the history of the egg deposited by the 
mother Curculio — whether it had failed to hatch out— or whether it 
had hatched out and shortly afterwards perished— or whether it had 
hatched out and reached maturity in the plum, and then gone under- 
ground — I did not ascertain. In the year 1868 I hope to clear up all 
such points as these; upon which depend a variety of interesting 
questions in the history of the moth-larva that accompanied the egg- 
slit of the Curculio. 

About a month afterwards, from a lot of infested plums gathered 
July 27th, the details of which have been given above (p. 91,) there 
commenced coming out the small moth figured and described herewith 
as tlie Plum Moth (fig. 3;) and specimens continued to come out 
from time to time until the middle of September, amounting in all 
to 13. Evidently all these moths must have proceeded from larvae, 
such as that which I had found in the plum at the end of July. 

In the preceding year, and at the same period of the year, from 
the well-known Black-knot — a fungoid excrescence on the branches 
and twigs of the Plum-tree, which is infested by the larvae of the 
Curculio to nearly as great an extent as the Plum itself — I bred sev- 
eral specimens of this ^ame moth; and in this same Black-knot 
I had previously met with many of its larvae burrowing in the sub- 
stance of the Black-knot. I bred two other specimens of the same 
moth nearly a month earlier in the season from a cockscomb-like 
hollow gall (vlmicol-a. Fitch) on the leaf of an elm, which is pro- 
duced and inhabited by Plant-lice, having previously found its larva 
inside the gall and among the Plant-lice. And lastly, I had bred on 
September 2d, 1866, a single specimen of this very same moth from 
a sessile, hollow gall about the size and shape of a large pea or a small 
cherry, on the leaf of the Eed Oak (Quercus rubraj) which has been 
named and described by Mr. Bassett, {Quercus singuJaris, Bassett.*) 

*I formerly supposed that this gall was the nuhilipennis of Harris. It 
is clearly the nuhilipefinis of Fitch. But I rather believe that the Quercus- 
sculpta of Bassett — a fleshy, juicy, subacid, j»rape-like, eatable gall growing 
indifferently on the Black Oak (QuercuH tinctoria) and the Red Oak — is the 
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In both these two cases^ the galls were of the same year's growth^ and 
inhabited by the gall-making larvae at or shortly before the time that 
the Moth made its appearance. Thns we see that the yery same 
moth inhabits in the larra state plmns that are infested byCnrculio^ 
Black-knot that is infested by Cnrcnlio^ an Elm-gall that is generated 
and inhabited by Plant-lice^ and an Oak-gall that is generated and in- 
habited by a Gall-fly.* 

In the two latter cases my Plnm Moth is clearly a Gnest-moth; 
bnt whether it confines itself to feeding on the snbstance of the gall, 
or whether it also destroys the gall-makers, and whether, if it de- 
stroys them, it feeds on them, and, in the case of the Plant-louse gall, 
whether it may not feed partly on the sugary dnst secreted from the 
body of the insect, are all of them points that remain to be investi* 
gated and explained. Most authors state that the larrsB of this entire 
Order (Lepidoptera) are almost exclusively vegetable-f eeders ;f and 
some have even gone so far as to say, that they feed entirely on vege- 

one tliat Harris had in view, when he spoke of his nuhilipennis. For the 
mature female fly produced from Quercus-sculpta has a very distinct dark 
cloud on the terminal % of its front wing, as Harris describes his gall-fly 
{Cynips nubilipennits) ; while both the male and the female Gall-fly of the 
other Oak-gall (Q. singularis) have no such cloud. Immature specimens, 
indeed, of the female Cynips q. sculpta, cut out of the gall, do not show this 
cloud; and it was probably from such that Mr. Bassett drew up his descrip- 
tion, which says nothing of any such cloud. The nuUe fly of Cynips q. 
sculpta I have never yet met with. In any case, Harris's description (of his 
nuhilipennis) is so brief and indefinite, that not being sufficient to identify 
either the gall or the insect satisfactorily, it should be entirely neglected and 
thrown on one side, and we should adopt Mr. Bassett's two names. To fol- 
low any other rule in such cases as these, is simply holding out a premium to 
slipslop, slovenly describers, who are the curse of Science. — See Osten-Sacken 
in Proc, Ent, 800. Phil. IV. pp. 355 — 6. 

'Similarly, I have bred the small moth Oelechia galUBgenitella, Clemens, 
from a Willow-gall made by a Gall-gnat, and likewise from two distinct kinds 
of Oak-galls made by Gall-flies. Also Batrachedra salicipomonella, Clemens, 
another small moth, from a Willow-gall made by a Gall-gnat, and from two 
very distinct Willow-gallH made by two distinct species of saw-flies. (See 
Proc. Ent, Soc. Phil VI. p. 273.) I may add here the hitherto unpublished 
facts that 1 bred on June 26th from the Oak-gall Quercus inanis O. S., 
wbich is made by a Gall-fly {Cynips), the Anorthosia punctipennella of Clem- 
ens; and three other distinct species of small moths, respectively, from three 
other distinct Oak-galls, two of which are made by Gall-flies and one by a 
Gall-gnat {Cecidomyia) . In all these cases, and in many others which I have 
published, the moths are clearly guests in galls made by other insects. 

fWestwood Introd. II. p. 331; Harris Injur. Insects p. 258; Ac, &c. 
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table food.* But, as Harris has well observed in the passage referred 
to in the note, there are certain species that feed in the larva state 6n 
our woollens and furs, and even on leather, meat and lard — ^all five 
of which are, not vegetable, but animal substances; and it is well 
known that certain other species infest in the larva state collections of 
dried insects. Moreover, I have long been inclined to suspect, that 
the larvae of particular moths feed habitually, not only on dead ani- 
mal substances, as in the instances quoted above, but even on the liv- 
ing bodies of other insects. The Rev. Mr. Green, of England, in his 
admirable little work on Pupa-digging, has stated some facts, which 
certainly seem to prove that there are Cannibal Caterpillars, as well 
as Cannibal Beetles and Cannibal Plies. For he says that the larvae 
of a small moth had swarmed for years in his breeding-cages, in spite 
of all that he could do, devouring by wholesale the pupae, from which 
he was endeavoring to rear various kinds of moths.f 

If, therefore, we allow that this Plum Moth of mine is a Guest 
in the case of the two galls, which, as I have shown, it inhabits, it 
would seem to be most probable that it is also a Guest whenever it 
inhabits the Black-knot and the Plum. In other words, it does not 
attack sound Black-knot and sound Plums, but only such as have been 
already preyed on and bored by the Curculio, and where consequently 
an opening has already been made for its operations. Practically, this 
question is of considerable importance. For, if the Plum Moth does 
really attack perfectly sound plums, then it is as much to be dreaded 
as the Curculio. If, on the contrary, it only gathers, up the crumbs 
that fall from the table of the Curculio, then it is absolutely harmless. 
For no fruit-grower would give one cent for a whole orchard of plums, 
every one of which was stimg by the Curculio. The general subject 
of Guest-flies and Guest-moths, has been already treated of at some 
considerable length. ( Above, pp. 1 9 — 20 . 

I have bred another species of small moth, very, closely allied to 
the Plum Moth, from Black-knot; and Harris long ago noticed Lepi- 

*Latreille Gvn. Crustac. Insect. IV. p. 185; Wallace Malayan Papilion, 
in Tran8a4>t, lAnn. 8oc. XXV. p. 2. 

•f Since the above was written I have received the following valuable 
information from H. T. Stainton, the distinguished English Lepidopterist : 
"You are quite right in saying that several lepidopterous larvae are carniv- 
orous. Amongst the Noctuce, Soopelesoma aatellitia and Coamia trapezina, 
and amongst the Oeometridw, Crocallis elinguaria are larvse to be carefully 
avoided by those intent on rearing other larvse. The larva of CEoophora 
paeudosprelella is the mortal foe to the choice pup» of the collector, and 
Diplodonia ma/rginepunctella is evidently addicted to carnivorous appetites, 
and adorns his case with the mutilated bodies of his victims." 
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dopterous larvsB in Black-knot, which he originally mistook for those 
of the Peach Borer (^geria exitiosa. Say;) though he subsequently 
corrected this error, and stated them to be "the naked caterpillars of 
a minute moth."* In all probability, these caterpillars, which Harris 
found in Black-knot, would have produced some one or both of the 
two species of Moths which I have bred therefrom, namely, the Plum 
Moth and an imdescribed species. Although these larvae had long 
been noticed by entomologists in Black-knot, yet nobody, as it seems, 
had ever raised them to the mature state, until I succeeded in doing so. 
As I have already shown (p. 93 — 4,) the so-called '^Curculio Para- 
site'^ of Dr. Pitch preys, in all probability, noj; upon the larva of the 
Curculio, as Dr. Fitch erroneously supposed, but upon that of the 
Plimi Moth. I bred a single female specimen of this pretty little 
Ichneiimon'&j on the 23d of August, from the same vase of plums 
. from which I bred all my Plum Moths. 

The Plum Moth; Fig. 3. {8cmasia prunivora, new species.) Ground- 
color of yyon-^^c»7^^, black. The basal J^ irregularly covered with rust red, 
so as to leave only a few black markings. On the cdsta and rather more than 
J^ of the way to the apex of the wing, a pair of streaks obliquely directed 
toward the posterior angle of the wing;-)* the inner streak of the pair is on 
His extreme costal end clear white, elsewhere pale steel-blue, and extends 
nearly to the disk of the wing, where it almost unites with a sub-quad- 
rangular pale steel-blue blotch, which is usually seen there without difficulty, 
though it is occasionally subobsolete ; the outer streak of the pair is only half 
as long as the inner one, towards which it converges very slightly 
without actually uniting with it, and is colored in the same manner. Fur- 
ther along on the costa, and not quite % of the way to the apex of the wing, 
there is another such pair of streaks, parallel with the first pair and simi- 
larly colored, the inner one of which, when it has become as long as the 
inner one of the other pair, sweeps in a gradual curve round the disk of the 
wing, till it almost attains the inner margin a little way from its tip; while 
the outer streak of the two is so very short, that the steel-blue part of it is 
subobsolete ana can only be seen in certain lights. Beyond this second pair 
of streaks, and rather more .than % of the way along the costa to the apex 
of the wing, is another streak, parallel with all the others and similarly 
colored, which strikes the outer margin about J^ of the way from the apical 
to the posterior angle, where it terminates in a pale streak in the fringe. 

* Compare Harris's Injur, Insects first edition, p. 852, and last edition, p. 80. 
A writer in the Amer.Joum, Horticulture (Vol. II. p. 34) has reiterated Harris's 
original error. 

t In the figure this pair of streaks is erroneously engraved as being rather 
closer to the second pair of streaks, and rather further apart from each other, 
than is the case in the natural wing. And the same observation applies to the 
second pair of streaks as regards its distance from the third group of streaks 
which consists, not of 2, but of 3. 
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And beyond this again, and equidistant from it, from each other, and 
from the apex oC the wing, there' is on the costa a pair of short white 
streaks, the inner one much the shorter of the two. Thus along the costa we 
have a series of seven very conspicuous short white streaks, arranged 2, 2 and 
3. The terminal % of the front wing is mostly rust-red, with a series of 
abbreviated, black, longitudinal lines, springing from the outer edge of the 
curved prolongation of the inner one of the 2d pair of streaks on the costa; 
and beyond these short black lines are two very oblique, short, pale steel-blue 
streaks, one springing from the posterior angle and the other a little above it 
from the outer margin. Disk of the front wing rust-red, with many indis- 
tinct, short, black« longitudinal lines, and on its centre the pale steel-blue 
blotch already referred to. On the middle of the inner margin, a large, 
elongate-triangular, rust-red patch, the apex of the triangle directed towards 
the apex of the wing and attaining the disk, the base of the triangle occupy- 
ing nearly % of the inner margin. This triangular patch is bisected length- 
ways by a very elongate and slender black triangle, the apex of which attains 
its apex; and the rust-red space on each side of this last triangle is again 
indistinctly bisected lengthways by a still more elongate triangle composed 
of confluent black atoms. Fringe dusky, with a black basal line all along it. 
Hind toing dusky-gray at base, shading into black at tip. On the middle of 
the outer margin, in the male hut not in the female, an elongate semi-oval 
patch (fig. 3a) of metallic-brassy scales, brighter in certain lights. Fringe 
of the male (fig. 3a) long, sparse and grayish- white on its anal ^, 
short, dense and dusky with a basal black line for its remaining ^. Fringe 
of the female (fig. 3) nearly of uniform length, coarse and dusky throughout 
on the % next the wing, then suddenly fine and grayish-white on its outer 
^. Body brown black. Face and palpi grayish-white. Shoulder-covers 
largely tipped with dull rust-red. Tips of the abdominal joints pale fuscous 
above. Legs dusky. All beneath, including the legs, with a more or less 
obvious silvery-white reflection. 

Described from 13 specimens, (4 males, 9 females) bred from infested 
plums August 23d — September 15th. The males were readily distinguished 
by the exserted anal forceps. Three specimens bred from Black-knot, Aug. 
31 — Sept. 7th, three others bred from the Elm-Gall {Ulmicola, Fitch) July 
26th — ^Aug. 6th, and a single one bred from the Oak-Gall (Q. singularis, Bas- 
sett) on Sept. 2d, none of them differed from the plum- fed specimens in any 
important point. I sent a single specimen, bred from the Black-knot, to the 
late Dr. B. Clemens, about a year before his lamented death; but he never, so 
far as I know, investigated its classification. For the satisfaction of the in- 
credulous, I may add that I sent specimens, bred respectively from the Plum 
and the Elm-gall, to the distinguished English Entomologist^ H. T. Stainton, 
who is well known to have made the smaller moths his special study for 
years; and that he agrees with me that they are "perfectly identical." It 
is to the kindness of this gentleman that I am indebted for the generic deter- 
mination of this species, and for the following very valuable comparison of it 
with the European species {8. janthinana) which, as he informs me, is the 
most closely allied to it. The small European moth (Opadia funehrana, 
Treitschke), which I quoted in the Practical Entomologist (II. p. 79) as occa- 
sionally boring into plums in England, has been referred, as Mr. Stainton 
informs me, both by himself and by Wilkinson to the same genus to which 
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the Codling-moth {Carpocapsa pomonella, Linnseus) belongs; and is conse- 
quently widely distinct from my Plum moth. Mr. Stainton further tells me 
that, just as I anticipated in the Practical EntomologUty "in some years this 
insect is injurious to the Plum-crop in England, but the moth is entomolog- 
ically scarce, and few collections are well supplied with it." "I have not," he 
adds, ** obtained a single specimte for more than 20 years." 

"Semasia prunivora is allied to S. janthinana, Duponchel — ^which^ if I 
remember rightly, has been bred from gall-like growths on hawthorn twigs, 
though V. Hernemaun, who gives no habitat for the larva, says that the 
imago frequents sloe-bushes [the English wild plum] — but with the anterior 
wings narrower, the pale mark from the middle of the inner margin more 
obliquely placed, and with four distinct transverse leaden-blue streaks from 
the costa. In Janthinana there are no leaden-blue streaks. In the centre of 
the pale dorsal [discal?] blotch is a distinct darker line, rather more de- 
fined than in Janthinana. On the surface of the anterior wings are numer- 
ous short longitudinal pale orange streaks, which give the insect a much 
brighter appearance than we see In Janthinana. Lastly, the posterior wings 
are, towards the hind margin, blackish, and therefore much darker than in 
Janthinana." 

The Labva, when 0.11 inch long, is about 6 times as long as wide, of 
a dingy white color, with some fine short dusky hairs. Head, a horny 
obsemicircular plate on the 1st segment behind the head, and a horny semi- 
circular plate on the anal segment, all black and polished. Legs and pro- 
legs, dingy white. When 0.18 inch long, the body is of a pale brownish 
yellow color, and the two horny plates on the body are brown, not black, 
but the head remains black. 

Des<Tibed from one specimen found in a plum July 28th, and one (of 
the larger size), found in Black-knot July 22d. The former was wounded; 
the latter I isolated in a separate bottle, and subsequently bred the moth 
from it. 

The cocook sptm by the larva is formed above ground, among the plums 
from which the full-fed larvae have made their exit, or is sometimes attached 
to neighboring substances. It is composed of dark-colored silk arranged 
in the usual elongate-oval form. 

The Pupa I have not seen. 

Mr. C V. Riley informs me, that according to H. N. Hum- 
phreys, {Oenera of British Moths,) the larva of a European species is 
the same genus to which the Plum Moth belongs {Semasia w€eber- 
ana,) is supposed to feed on the inner tegument of the bark of plum- 
trees, cherry-trees, apple-trees and occasionally laurels. This is only 
another illustration of the law of "Phytophagic Unity,^^ as I have 
called it, which has long been known to prevail to a considerable ex- 
tent among the larvas of the Butterflies and the Moths, namely, that 
the same group of Insects arfects the same group of Plants.* I have 
shown that this law also holds good among almost all the groups of 

♦See Westwood Introd. II. pp. 321 — 2, etc., etc. 
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gall-making insects, the gall-makers belonging to the Order of Two- 
winged Flies {Dipt era) forming about the only exception.* 

Of course it would be premature to talk of any remedy against 
the depredations of this elegant little jewel of a moth, until we know 
for certain whether as I suppose she is a Guest in the Plum, and con- 
sequently a neutral; or whether she burrows into the Plum on her 
own account, and is therefore to be treated as an enemy. I hope that 
— as will sometimes happen both with Eastern and with Western 
juries — ^the beauty of the fair defendant has not warped my judg- 
ment, and induced me to bring in a verdict of "Not guilty,*' when, in 
reality, she richly deserved to be sent to the Penitentiary. 

INSECTS INFESTING GARDEN-CROPS GENERALLY. 
CHAPTER XIV. — The Hatietul Grasshopper, (Caloptenus spretua, Walsh.) 

This insect, as will be seen hereafter, is about peven times as de- 
structive to garden crops, as it is to field crops ; and it, therefore, falls 
legitimately within the purview of this Report. It has never yet, 
so far as is known, invaded this State; and I do not believe that it 
ever will or can. Still, as many of our farmers and gardeners in Illi- 
nois have an idea, that it may not improbably, at some future time, 
pass from Missouri and Iowa into Illinois — ^just as the notorious 
Colorado Potato-bug {Doryphora lO-Kneataj Say) has done — ^it may 
be worth while to investigate its Natural History, and to demonstrate 
the improbability of its ever crossing the Mississippi in the course of 
its Eastward progress. It is the province of Economic Entomology, 
not only to forewarn the Agriculturist of the approaching insect foe, 
but also to dissipate any groundless fears of such a foe that may 
prevail, when it can be proved that such fears are really groundless. 

In ihe Practical Entomologist for October, 1866, (II., pp. 1 — 5,) 
I investigated the migration of this Hateful Grasshopper, from the 
canons (kanyons) of the Rocky Mountains, into the lowlands of Kan- 
sas, Nebraska and Western Missouri, which had just then taken place. 
I further stated my belief that the eggs, which had been that autumn 
deposited by the females in the ground throughout the infested region 
in countless myriads, would not generally hatch out that autumn and 
be destroyed by the frosts — as many fondly anticipated — ^but that the 
great bulk of them would lie safely in the groimd through the winter, 
and hatch out as the spring of 1867 opened; when, in all likelihood, 

♦See my Papers Proo. Ent. Boo. PhiL, I. pp. 461 — 2; HI., p. 635; VI., 
p. 277. 
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the larvae that proceeded from them would do a vast amount of dam- 
age to the young crops. But, at the same time, I distinctly foretold, 
that the grasshoppers developed from these eggs, in 1867, although 
their general health would, perhaps, not be materially injured, would 
yet have their generative systems so impaired. by the difference in 
food-plants, climate, density of the air, temperature, moisture, etc., 
(or what Naturalists call the ^^Conditions of Life,'^) which they met 
with in the lowland country, that they would become incapable of 
propagating their species any further; and consequently that that 
entire brood of grasshoppers would "then and there die out.^^ Whence 
I deduced the corollary, that they could never cross the Mississippi 
and gradually spread eastward, as the Colorado Potato-bug has noto- 
riously done, and as I prophesied before-hand that it would do. (See 
my Paper on that insect in the Practical Entomologist for October, 
1865.) 

Now let us see how far the facts have verified my predictions ; 
and if it appear that I have been a true prophet, both in the case of 
the Colorado Potato-bug and of the Hateful Grasshopper, then I have 
a right to ask that, for: the future, some little more attention should 
be paid to my opinions on such su})jects, than to the wild fancies of 
men, who know no more about insects and their habits and peculiari- 
ties than a newly-born baby does of the multiplication-table. But 
first, let us examine a few. additional details as to the operations of 
the Hateful Grasshopper in the autunm of 1866, in Texas and in Mis- 
souri, through which States I had not previously mapped out its 
course. 

The Hateful Prasbhoffek in Texas in 1866. 
^^'Collins Co., North-east Texas, Oct,, 1866. — Grasshoppers ap- 
peared in the north-west part of this county about September 1st, 
and destroyed all the wheat that had come up, and then passed on 
to the south-west. They have nearly disappeared. They fly very 
high, and in some places were so thick, that we estimated them at 
one to the square inch.^^ — Monthly Report Agricultural Department, 
1866, p. .441. 

The Hateful Grasshoppeb in Missouri in 1866. 

"Leavenvjorth, North-east Kansas, Oct. 18, 1866. — Our eastern 
mail a few days ago was late, because the train was stopped by Grass- 
hoppers. The track became so slippery by the crushing of their bodies, 
that the wheels would not turn." — Private letter from 0, H, Gushing, 

*' Atchison, North-emt Kansas, Feb., 1867. — In September, 1866, 
the Grasshoppers spread over the whole of Kansas, and before cold 
weather they advanced about 50 miles into Missouri. They devoured 
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all our buckwheat, turnips, tobacco and most of the green fodder, and 
,all the young wheat that had been sown." — L, 4. Alderson, in the 
American Agriculturist, March, 1867. 

^'JacJcsen Co., Missouri, March, ,1867. — The Grasshoppers did 
not make their appearance in this county until about the Ist of Octo- 
b^, which was too late for them to do the amount of injury here 
that was done further west. '^eM wheat, young timothy, and other 
kinds of tender grass were completely eaten oS., and their eggs depos- 
ited in multiplied millions." — "B.," in Country Gentleman, March 
28, 1867. 

"Cass Co., Missouri, October 21, 1866. — ^We are overrun with 
Grasshoppers, which apparently came here from Kansas. They are 
destroying everything that remains green. They have completely 
swept off our newly-sown wheat. They destroy all remaining vege- 
tables, such as cabbage, turnips, etc. They even stopped our neigh- 
bor across Grand River from boiling molasses ; for the old gentleman 
isaid that they would persist all the time in jumping into his pan. 
They made their first appearance about October 8th or 10th. After 
they had been here some days, they commenced coupling and deposit- 
ii\g their eggs in the ground. The eggs are encased in a small bag 
composed of some gummy substance." — Private letter from J. M. App. 

"Savanna, Andrew Co., Missouri, December, 1866. — The people 
of this county are greatly troubled to know, what the big lot of Grass- 
hoppers will do next year. They did not do very much harm this 
year, though their name was liegion and they darkened the sky in 
their passage." — Private letter from A. Kennicott, kindly communi- 
cated by Dr. W. Stimpson, of the Chicago Academy of Science. 

"Clinton Co., Mo., November, 1866. — Grasshoppers have eaten 
down into the ground every blade of green wheat that was sown this 
autumn, so far as they have extended over the country. They came 
from the west and are moving east as fast as they can, eating up all 
vegetation. They are as numerous as chinch-bugs ever were in Illi- 
nois, laying the ground full of eggs as they go. Cold nights seem to 
affect them but little. They rise and fly the same as a bird, and 
take very long flights." — "B. S./' in Prairie Fc^rmer, November 24, 
1866. 

" Stewart sville, Clinton Co., Muisouri, November 15, 1866. — The 
Grasshoppers have completely overrun north-western Missouri this 
autumn. They began to cross the Missouri Eiver in September, com- 
ing from Kansas and the far West. They came too late for this year's 
crops, save the autumn-sown wheat and rye, which have been entirely 
swept away by them, except in some partial spots. They seem to be 
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pressing on due East, depo&itiiig their eggs, in the ground and literally 
filling the whole surface of the earth with them." — Private letter from 
A. Kilgore, obligingly sent to me by Mr. 8. 8. Rathvon, of PennsyU 
vania. 

With the exception of Jackson and Cass counties, which lie on 
the middle of the extreme western border of Missouri, all the other 
districts referred to above lie in the north-west corner of the State. 
St. Joseph, Buchanan county, which will be subsequently referred to 
as a point where grasshopper-eggs hatched out in the spring of 1867, 
also lies in the northrwest comer of the State. Kansas City and 
Oregon, which are referred to in the same series of extracts, lie re- 
spectively in Jackson Co. and Andrew Co. The whole of these dis- 
tricts, therefore, are separated, by a very wide interval, from Illinois. 

WHAT THE HATEFUL GRASSHOPPER DID, WHEN IT HATCHED 

OUT, IN THE SPRING OF 1867, IN THE LOWLANDS 

OF THE MISSISSIPPI VALLEY. 

I have inserted here all the facts that I could find bearing upon 
the above subject, omitting, for the most part, what is evidently mere 
speculation and opinion. Some few of the following reports are 
plainly colored by the same local feeling, that prompts almost every 
Western man to deny that there is any fever and ague, or any mos- 
quitoes of any consequence, in his own settlement; although "in 
such a place,^' as he will invariably tell you, "the people are shaking 
the teeth out of their heads ; and as to the mosquitoes there, they will 
absolutely eat a fellow up alive." So far as possible, I have reduced 
these extracts to their proper chronological order. 

''Texas, about May 6, 1867. — A cold snap has killed ofiE all the 
grasshoppers that threatened to overrun Texas." — N. Y. 8em. Trib- 
une, May 14, 1867. 

"Padonia, Kansas, May 13, 1867. — Farmers are through sowing 
their wheat, but, to judge from the look of things, the Grasshoppers 
will harvest it for us. They are hatching daily, and cabbage, lettuce 
and onions are being devoured by them." — "J. F." in Prairie Farmer, 
May 25, 1867. 

"Nebraska, May 14, 1867. — Wheat, oats, etc., are coming up and 
are looking quite fresh and green, but the Grasshoppers hatched out 
from the eggs deposited last autumn have already commenced feast- 
ing on the green grain." — iS. C. Maxima, in Rock Island (III.) Union. 

''Omaha, Nebraska, May 18, 1867. — The eggs of the Grasshop- 
pers are now hatching by the million. They are deposited over thi 
whole face of the country, from the lower part of Cass county, clear 
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through to the southern part of Kansas. We leam that they are at 
work upon the wheat in Kansas already, and are niaking their appear- 
ance in vast numbers in the southern part of this State, and as far 
north as Weeping Water/^ — Omaha Repvblican. 

"Kansas, about May 24, 1867. — The Grasshoppers are already 
hatching out in vast numbers, and are devouring the winter wheat." 
^-lowa Homestead, May 20, 1867. 

"Leavenworth, Kansas, about May 25, 1867. — ^The Grasshoppers 
are hatching throughout the country in myriads, and the same ac- 
counts come from other portions of the State. Within a mile of 
town considerable damage to spring wheat has been sustained, and 
below us, on the Delaware Beserve lands, their ravages are becoming 
serious. The leaves of the White Willow they seem particularly par- 
tial to, as they have stripped the young trees bare. They are not yet 
able to fly, but it is evident that they are good eaters.^' — Leavenworth 
Conservative. 

"Manhattan, Kansas, about May 25, 1867. — The Grasshoppers, 
which have been the terror of our farmers for weeks, proving them- 
selves impervious to water, fire and frost, are now finding an enemy 
we make haste to welcome as an ally. We refer to the beautiful black- 
birdp, immense flocks of which are luxuriating upon the hoppers, and 
returning thanks in exultant notes, and from throats almost splitting 
with joy." — Manhattan Independent, 

"Kansas and Missouri, about June 6, 1867. — As regards Grass- 
hoppers in Kansas and Missouri, of which innumerable eggs were 
deposited last autumn, and which greatly discouraged farmers, we 
leam that these eggs hatch out, and that in two or three days the 
Grasshoppers disappear." — N. Y. Sem. Tribune, June 11, 1867. 

"Nebraska, about Jwne 6, 1867. — Papers south of the Platte, 
where the Grasshopper plague was threatened, announce that the re- 
cent storm has cleaned the pest out wherever it prevailed. The Ne- 
maha (Nebraska) Courier states, that great numbers of black-birds, 
plovers and other varieties of birds are gulping down the young 
Grasshoppers by wholesale quantities." — Ibid. 

"St. Joseph, Missouri, June 8, 1867. — The [wingless] Grasshop- 
pers, after doing serious damage to crops in this vicinity, are leaving 
— agoing west and southwest." — Prairie Farmer, July 13, 1867. 

"Jackson Co., Kansas, about June 10, 1867. — The Grasshoppers 
threaten the crops; saw wheat-crops entirely ruined. Spring back- 
ward. Small grains look well where the Grasshoppers have not made 
their appearance." — "W. M." in Prairie Farmer, June 16, 1867. 

"Ottawa, Kansas, about June 10, 1867. — ^When the Grasshoppers 
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first hatched out^ they did a little damage to the young wheat and 
garden vegetables^ but did no harm worth naming. Soon after hatch- 
ing, they left the cultivated fields, and seem to have beai disappearing 
ever since. I have a 25-acre field planted in yomig trees, which they 
are fond of, but they are all growing finely, and have not been in- 
jured, though millions of the ^varmints^ hatched right among them. 
Moreover, I have cut within twenty feet of a park, where immense 
niunbers of Grasshoppers hatched, a handful (?) of orchard grass 
two and one-half feet high, with no mark of a locust [grasshopper] 
tooth on it. The reports from other sections, so far as I can hear, 
are that they are disappearing without harming the crops, and nearly 
everybody is now satisfied that they will not injure us. What becomes 
of them. all I can't tell. There are immense numbers of birds de- 
vouring them, and the general opinion is, that they are dying off from 
some unknown cause. The season has been rather cool and backward, 
as in other sections.'' — 8. T. Kelsey, in Prairie Farmer, June 15, 
1867. 

"Atchison, Kansas, June 11, 1867. — ^We saw and conversed with 
a prominent citizen of Brown county this morning, and in conver- 
sation about the Grasshoppers he assured us, that on his farm one day 
this week he noticed thousands of young ones that had just hatched 
out, and in a very short time he noticed a large flock of blackbirds in. 
the same place, which he discovered had effectually cleared out all 
the Grasshoppers, not one being left. He assures us that the prairie 
chickens and quails are eating them, nearly as fast as they hatch out 
on the prairie." — Atchison Free Press. 

''West Kansas, about June 13, 1867. — ^With us Grasshoppers have 
at no time been so abundant, as in the more eastern portions of the 
State, and their advent was followed by great numbers of birds 
(mostly blackbirds), which have taken nearly all of the little pests^ 
and, at the same time, many fields of the late-sown wheat. [When, 
was it ever known that blackbirds devoured whole fields of young 
wheat? — ^B. D. w.] The blackbirds having done their work, have 
betaken themselves to other coimties, and we find that new swarms 
of Grasshoppers are being hatched. So far as my observation ex- 
tends, the wet, cold weather does not aflfect them either for good or 
evil, and we can only hope to be freed from them through their nat- 
ural enemies, the birds. They are already so reduced in number, that 
we apprehend little or no trouble from them, unless they swarm from 
the east or west."— iV^. Y. Sem. Tribune, June 18, 1867. 

"Oskaloosa, Jefferson Co., Kansas, June 14, 1867. — ^We have had 
a very backward spring. The grasshoppers hatched early in large 
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quantities, and are lively, industrious, and persevering. I think they 
ynH take all the wheat, oats and com, if they do not leave soon. 
Farmers are very much discouraged. — '^W. A. C.,'* in Prairie Farmer, 
June 22, 1867. 

''Leavenworth, Kansas, about June 15, 1867. — The Grasshoppers 
are doing great damage on both sides of the Missouri Eiver for a dis- 
tance of 100 miles. Gardens and corn-fields are being devastated.*' — 
Rock Island (III) Union, June SO, 1867. 

"Missouri, about June 15, 1867.— The Grasshoppers have greatly 
injured the crops in Missouri." — Corresp, of Chicago Tribjme. 

"Nebraska City, Nebraska, about June 16, 1867. — The Grasshop- 
pers, although hatching in countless millions, seem to scatter and 
disappear." — N. Y. 8em. Tribune, June 21, 1867. 

"Leavenworth, Kansas, about June 16, 1867. — Something more 
than a week ago a farmer of this county informed us thdt the wing- 
less Grasshoppers were gradually moving in a southerly or south- 
western direction, end were averaging from a tenth to an eighth of 
a mile per day. We thought he might be mistaken, and mentioned 
it to one or two others, who, to decide it, determined to closely ob- 
serve them for a week. They informed us yesterday that there is no 
mistake about it, and that all the young ones that are large enough 
gather in large bodies and steadily proceed south. One gentleman 
closely observed a particular body, and in a week's time they had 
progressed over two miles, which is doing pretty well, considering it 
was done by short hops. It does not seem to be for the purpose of pro- 
curing food, as they pass through a field of spring grain or other good 
pasture, as speedily as over naked plowed land. A field will be full 
of them one day, and the next not one can be found in it, except per- 
haps an occasional couple or stray. It is a curious movement, and 
worthy the attention of persons who are fond of investigating the 
mysteries of nature." — Leavenworth Tribune. 

"Leavenworth, Kansas, June 25, 1867. — The Grasshoppers are 
making a clean sweep of every green thing in the gardens, throughout 
the southern and western portions of the city, and on the country 
farms beyond, so far as we have been able to hear. Millions filled the 
air yesterday, from 11 a. m. to sundown, without any apparent dim- 
inution of the numbers on the ground. As fast as their wings are 
developed, they take flight; and their course is steadily south-east. 
It will require a couple of weeks for all of them to become fully 
fledged, as those now here vary in growth from the size of a very 
small fly to that of the matured hopper. In the meantime, in this 
vicinity, the devastation of crops and vegetables is general and com- 
plete." — Leavenworth Bulletin. 
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"Kansas City, Missouri, June 26, 1867. — The Grafishoppers have 
taken up their line of march. Yesterday afternoon they were pass- 
ing over the city in such millions, that it looked like a furious snow- 
storm raging in the heavens. They appeared to be at various heights 
— some seemed only like white masses against the blue sky, and others 
low down were lighting on the house-tops. They were going north- 
east.^' — Kansas City Advertiser. 

"Peru, Nebraska, about June 30, 1867. — In October last the 
Grasshoppers came from the north-west, and covered this country and 
deposited their eggs. In the spring they began to hatch, and they 
have done much damage to the crops. Wheat and oats are mostly 
destroyed, and they are now working on the com. At the end 6t the 
month they began to take wing, and soon the air became so filled with 
them that they appeared like fleecy clouds." — Monthly Rep. Agr. Dep,, 
1867, p. 270. 

"Holton, Kansas, June 30, 1867. — June 5th, Grasshoppers de- 
stroying the gardens in town; June 10th, [wingless individuals] pass- 
ing by the million south-east; June 28th, on the wing, going north- 
north-east with the wind by the million; June 30th, getting scarce; 
supposed to be done here, or nearly so, unless they come from some 
other place. Some fields bf wheat are eaten up, while others are not 
hurt.''— IbicL, pp. 269—270. 

"Jefferson Co., Kansas, July 1, 1867. — A great deal has been said 
in the papers of this and other States of the devastation by Grasshop- 
pers, but I have had good opportunity of noticing through this County 
and State, and consider the injury to wheat and rye to be not more 
than l-20th of the crop. They are now flying, and ten days will re- 
lieve us of them in a great measure; and the injury by them has not 
been 1-lOOth part of what was anticipated three months ago." [Then, 
sir, your folks must have expected to lose l-20th of their wheat and 
rye multiplied by 100, or 500 per cent, of the entire crop ! ! I 
B.B.W.']— N.Y.Sem.Trib. July 16, 1S67. 

"Oregon, Missouri, July 1, 1867. — Farm and garden produce 
much injured by Grasshoppers." — Monthly Rep. Agr. Dep., 1867, p. 
305. 

"Omaha, Nebraska, about July 3, 1867. — Grasshoppers are said 
to be very destructive to wheat and cereals south of the Platte River 
as far as St. Joseph, Missouri." — Chicago Tribune, July 6, 1867. 

"Leavenworth, Kansas, about July 4, 1867. — In many parts of 
this State no Grasshoppers are reported, and the general testimony is 
that the crops never were better. They are having a high old time with 
Grasshoppers in Atchison Co., and fears for the onion crop are enter- 
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tained. The Press says that a full-grown Grasshopper was lately seen 
marching off with a good-sized onion under each wing, another lying 
across his horns, and with the tears streaming down his face, either 
because he was not strong enough to carry more, or because the onions 
he did carry were too strong for Ynm" — N. Y. Sent. Tribune, July 9, 
1867. 

''Jackson Co., Kansas, Jtdy 8, 1867. — Such crops as have escaped 
the ravages of the Grasshoppers look well. The Grasshopper panic 
seems at an end. The most of them have taken flight to the north 
or north-west.^' — "Bani'' in Prairie Farmer, July 30, 1867. 

"Padonia, Kansas, July 8, 1867. — The prospects for crops here 
in north Kansas are very good now, notwithstanding the armies of 
Grasshoppers that were hatched here. Winter wheat that was not 
eaten up last fall is ready to cut. Spring wheat looks well; the 
Grasshoppers have injured it but little here. Com also looks well, 
and, if the 'varmints' will only leave soon, will come out all right. 
Some think the Grasshoppers are leaving the country; there are not 
nearly as many now, as were hatched out last spring.'' — ''Young 
Farmer'' in Prairie Farmer, July 20, 1867. 

"Missouri, about July 14, 1867. — Near St. Joseph the Grass- 
hoppers have done some damage to the wheat, still the breadth sown 
was large and there will be an average crop. In the Phille Purchase, 
on the Western Border, the Grasshoppers have done great damiage to 
everything but hemp."— JV'. Y. Sem, Tribune, July 19, 1867. 

"Nebraska City, Nebraska, about July 14, 1867.* — In some lo- 
calities the Grasshoppers have destroyed wheat, com and garden vege- 
tables clean. They have now finally left the State ; gardens have been 
replanted and are doing well. Only the sandy portions of Kansas 
have been visited by this insect. In OtOe Co., Nebraska, the Grass- 
hoppers have commenced their ravages on wheat, and it is suffering. 
Many field^ will not be worth. cutting, while com, is badly thinned. 
In some places potatoes are completely stripped. Sorghum has suf- 
fered much. Our gardens are eaten through and through. South of 
us we hear much complaint, while a few miles west there is little 
damage done, and in Cass Co., Nebraska the crops are very heavy." — 
N. Y. Sem. Tribune, July 19, 1867. 

"Omaha, Nebraska, July 16, l667. — The Grasshoppers have not 
done as much damage in this State as was expected. Their ravages 

•In the original this item is not locally dated^ further than as being 
intelligence from Kansas and Nebraska; but as it manifestly proceeds from 
the same pen as the third item which follows it here, I have given it the 
same local date. Without that local date, it is measurably unintelligible. 
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are most ext^isive along the Huerlano and Arkansas/' — Prairie 
Farmer, July 20th, 1867. 

"Ottawa, Kansas, Jkly 22, 1867. — The Grafishoppers, irbat was 
left of them — ^perhaps one for every fifty that we had last autumn — 
staid here till their wings attained full size, and then got up and left. 
The damage they have done to this part of the country amoimts to 
nothing. I am told that in some of the counties north of us they de- 
stroyed a little grain before they left.'' — "8. T. K./' in Prairie Farmer 
Auffust 3, 1867. 

''Nebraska City, Nebraska, July, 1867. — The season has been cold 
and backward, yet favorable for small grains, until the Grasshoppers 
hatched and commenced depredations upon our wheat, which has suf- 
fered tremendously. Many fields will not be worth cutting. Some 
fields of com are badly thinned. Potatoes in some places are com- 
pletely stripped, and our gardens are eaten through and through." — 
Monthly Rep. Agr. Dep., 1867, pp. 244—5. 

''Richardson Co., Nebraska, July, 1867. — The Grasshoppers have 
destroyed nearly all the crops in this county and are still at work." — 
Ibid., p. 246. 

"Douglas Co,, Kansas, July, 1867. — The Grasshoppers have been 
doing much damage in this vicinity, to all kinds of vegetation." — Ibid., 
p. 246. 

"Cass Co., Nebraska, August 6, 1867. — ^The Grasshoppers have 
done no damage of any account." — "A. 0. B.," in Prairie Farmer, 
August 10, 1867. 

The migratory propensity is developed, from time to time, in the 
mature or winged Hateful Grasshopper in its native alpine home, 
whenever it has increased in nximbers so greatiy as to become in- 
stinctively aware that, if it deposits its eggs in the same district in 
which it was itself raised, its future offspring will starve. In the im- 
mature or wingless Hateful Grasshopper, so long as it remains in a 
healthy state and finds plenty of suitable food at hand, no such pro- 
pensity would, I think, ever be developed, because it has not yet ar- 
rived at the time of life when the feelings connected with the repro- 
duction of the species are called into play. Hence the fact, so often 
set forth in the preceding extracts, as well as elsewhere, namely, that 
the larvae of those Grasshoppers, which had hatched out in the low- 
lands, in the spring of 1867, had already shown a premature propen- 
sity for migration, though they had plenty of good food at hand, seems 
to prove that they were in a diseased and unnatural condition. I fed 
confident, at all events, that no healthy grasshopper-larvae would ever 
pass straight through a field of green grain, without ^topping some 
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considerable tiine to take toll of it, ae is repoHed above by the Leaven- 
worth Tribune. (Page 117.) Hence, I infer that the whole brood 
of Hateful Gn^sehoppers, both young and old, throughout Kansas, 
Nebraska and Missouri, were, in the spring and summer of 1867, in a 
more or less diseased and abnormal state in consequence of the great 
change in the "Conditions of Life'^ previously referred to. (Page 
112.) This accounts for the fact that, comparatively, so little dam- 
age was done by them, when we take into consideration the enormous 
numbers that hatched out. Likely enough, a very large proportion of 
them died a natural death, before they arrived at years of discretion, as 
indicated in some of the above reports, and in others that will be 
given hereafter. 

The following excellent history of this pernicious insect appears 
to have been written about the middle of July, 1867, and is from the 
pen of Mr. W. F. Qoble, of Pleasant Ridge, Kansas. It first appeared 
in the Monthly ReporU of the Agricultural Department for 1867, (pp. 
290—1.) 

"These Grasshoppers, or Mountain Locusts as many call them, 
made their appearance in the western part of Kansas late in August, 
or about the beginning of September, 1866. The first intimation 
had here of their approach was the delay of the eastward-bound train, 
from Fort Biley and Manhattan, on account of the immense numbers 
of insects crushed on the track, thereby destroying the friction of the 
driving-wheels. About the 27th of the same month they made their 
appearance in Eastern Kansas, progressing at the rate of from 5 to 10 
miles a day, or according to the velocity of the wind in the direction 
they travel. Their general course seemed to be from the north-west to 
the south-east. A contrary wind greatly impeded their progress, and 
when a strong breeze had to be overcome, they could not make any 
progress at all in their favorite direction, but generally remained on 
the ground rather than attempt to proceed, and spent their time in 
consuming everything accessible in the vegetable line. 

"They travel in the air like bees, some flying at an immense 
height, as can be seen on a clear day by looking teward the sun. When 
first appearing in any particular locality it is in the manner of a 
cloud, the insects descending to the earth like dropping rain. They- 
commence at once devouring all vegetable substances in their way, 
showing, of course, a preference at first. Vegetables possessing the 
property of sweetness in any degree, as green com, sorghum, etc., es- 
cape till all others in the vicinity are consumed. But everything of 
an acid or sour taste, as cabbage, [ ?] or rhubarb, (pie-plant,) as well 
as bitter and even hot substances, such as tobacco and red or Cayenne 
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papper, are especial faycJrites. The tendereftt vegetation is always de- 
stroyed first. Our fine crops of autumn wheat were completely eaten 
up in the space of two hours. They are known to eat nearly every- 
thing of the vegetable kind, even to the. dry bark on trees, and dry 
lint of seasoned fencing plank, as well as dry leaves and paper and all 
kinds of cotton goods and woollen clothing; and I have even seen a 
fitck of sheep UteraUy covered with them devouring the wool. I 

"Soon after these, insects came upon the ground, they concen- | 

trated along the road^ and upon any bare .earth they could find, pr^ | 

f erring, the short vegetation common in such places to the hard pi::airie j 

grass. " In such situations and in cultivated fields, the most of their 
myriads of eggs were deposited; They continued laying till the se- 
vere winter weather killed them. The eggs were deposited to the^ 
depth, generally, of one inch; although, in loose earth where vegetable 
roots were found, some were placed as far down as ten ox tw;elve inchep, 
according to the length of the root which was followed down and 
devoured, the Grasshopper emerging after having laid its eggs.^ 

"On north hill-slopes the process of hatching was. much retarded. 
It was supposed by the people generally, that the severe winter would 
utterly destroy the posterity 'of these creaures in this vicinity; but it 
did not, as the developments of spring fully testified, though perhaps 
not more than one-fourth of the eggs withstood the weather and pro- 
duced Grasshoppers. Some of them commenced hatching as early as 
the last of February, wjien there were a few warm days, which brought 
forth those lying on the top of the ground. In March the weather 
was so severe, that a large proportion of the remaining eggs perished, 
the thermometer frequently indicating 18 degrees below zero. Judg- 
ing from the voraciousness of those that did appear, / dovbt not Kan- 
sas would have been made a perfect desert if all had lived. 

"About the 10th of April the young grasshoppers began to ap- 
pear in myriads, and farmers grew alarmed. In Salt Creek Valley, 
where the best farms of the State are located, not only are the 
ordinary grains devoured, but the finest timothy and blue-grass mead- 
ows are entirely kiIjIJH) out. Farms, however, lying next to timber 
and brush, fairly escaped, owing to the supply of vegetation thus 
afforded, and the constant fright given to the insects by workmen. 
When once driven from a place, they scarcely ever voluntarily return, 
as I demonstrated this spring in saving ji garden and potato patch. 
This was done by taking bushes and driving the grasshoppers out at 
about 11 o'clock a. m., and again near sunset. They are very de- 
structive during the night, and should always be driven off before 
sunset. ■ 
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'^I first noticed these insects on the wing this season on the 27th 
of June at Fort Leavenworth, when I saw a large number above the 
tops of the trees flying off in a south-easterly direction. Upon leav- 
ing the egg, they are of a milky white color and very tender. When 
they first began to appear in the spring, the cool nijghts destroyed 
many. Indeed during the entire time they have been constantly dying 
by millions; those that remained alive devouring the dead carcasses 
with the utmost avidity. 

"No general damage has been done in the State this year by the 
grasshoppers, but some localities have suffered extensively. As be- 
fore remarked, as soon as they had deyeloped^ wings, they left, us, 
apparently governed in their course by the wind. We are now quite 
free of them, and nearly as good crops will be raided as usual.f^ 

While passing down the Mjissi^ippi River by steamboat iH the 
middle of August, 1867, 1 fell in with Mr. Fowler, a very intelligent 
farmer from the neighborhood of Chillicothe, Ohio, who, as he told 
me, had been, travelling extensively through Kansas ^with the view of 
locating there, and, with business-like, forethought, had been making 
particular inquiries everywhere about this Grasshopper-pest. Accord- 
ing to my u^ual practice under such circumstances, I took down from 
his mouth the following very valuable information respecting the 
spring hatch of Grasshoppers in Kansas A. D. 1867. 

"When the Grasshoppers hatched out in Kansas in the spring 
of 1867, they always, even before they acquired wings, kept working 
gradually in a south-east direction. After their wings had become 
fully developed, whenever the wind permitted, they took flight and 
flew in the same south-east direction ; and if the wind changed, when 
they were already in the air, so as to prevent them from travelling 
south-east, they would immediately descend to the earth an^ wait for 
a change of wind. Swallows [thought to be Bank Swallows, Hi- 
rundo riparia"] preyed very extensively on them, and so did the Black- 
birds [Icterus phosniceus, Linnseiis] ; and a bird like a Night-hawk, 
usually found on the barren Plains to the west, followed them up and 
consumed . numbers of them. After they had all disappeared, this 
last bird disappeared also. It was the general opinion of the farm- 
ers with whom I conversed, that, but for a six-weeks' spell of cold 
and wet weather in the spring of 1867, which benumbed the young 
Grasshoppers after they had hatched out, and probably destroyed 
many of them, the entire crops of the country would have been ruine^ 
by them. As it was, according to the closest estimate I can make, 
which however must only be considered an approximation to the 
truth, the Grasshoppers took, on the average, during the summer of 
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1867, in the parts of Kansas which I visited, l-8th of the field-crops 
and 7-8ths of the garden-crops. The Dog-fennel [Maruta cottUa, 
D C.?] they swept clean oflE everywhere; but that the farmers could 
very conveniently spare/^ 

VARIOUS IRRUPTIONS OF THE HATEFUL GRASSHOPPER IN BY- 
GONE YEARS. 

Usually — ^as is also the case with the Migratory Locust, (or, as 
we Americans should call them, "Migratory Grasshoppers,*') of the 
Old World and of Scripture — these Grasshopper invasions only take 
place at distant intervals of time. For example, 46 years before 
the invasion of 1866, there was a swarm descended from the Rocky 
Mountains, A. D. 1820, upon Western Missouri, doubtless stopping by 
the way in Kansas, though, as that State was then uninhabited save 
by the Bed Indians, we have no record of the fact. The following 
paragraphs afEord all the information that I have been able to glean 
on this very interesting subject. 

"We were informed by old residents of West Missouri and some 
of the Indians, that long ago, I think it was in the year 1820, there 
was just such a visitation of Grasshoppers as is now afflicting us. They 
came in the autumn by millions, devouring every green thing, but 
too late to do much harm. They literally filled the earth with their 
eggs, and then died. The next spring they hatched out, did but little 
harm ( ?), and when full-fledged left for parts imknown. Other dis- 
tricts of country have been visited by them; but, so far as I could 
learn, they have done but little harm after the first year." — 8. T. Eel- 
sey, of Ottawa, Kansas, in Prairie Farmer, June 15, 1867, p. 395. 

"A Missouri Paper publishes a statement by an old settler, that 
great numbers of Grasshoppers appeared in September, 1820, doing 
much damage. The next spring they hatched out, destroying the cot- 
tony flapCy hemp, wheat and tobacco crops; but the com escaped un- 
injured. About the middle of June they all disappeared, flying off 
in a south-east direction." — Western Rural, 1867. 

Again : In the year 1856, or ten years before the invasion of 
1866, and thirty-six year after the invasion just referred to, there 
descended from the Bocky Mountains another swarm, apparently of 
these same Hateful Grasshoppers, which — perhaps owing to the more 
northerly direction of the prevalent winds — took a more northerly 
course than the invading army of 1866 did, and- swooped down upon 
Minnesota. In the Practical Entomologist, (II., p. 3,) I have printed 
all that I have been able to collect on this subject. Whether the dam- 
age said by the writer of that article to have been done by these in- 
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sects in Minnesota in the following year^ 1857, was done b^ a fresh 
swarm descending from the Boeky Momitains, or by the individuals 
that hatched out from the eggs deposited in the earth by the swarm 
o;f 1856^ is left uncertain. But I incline to believe in the latter 
alternative, because it seems improbable that, for two successive years, 
two successive swarms of Grasshoppers descending from the Bocky 
Mountains, should have been deflected so unusually far to the north 
of their customary line of flight as Anoka Co., in Minnesota. Be- 
sides, I see that W. E. Watt, of Minnesota, says that "the year after 
the Grasshoppers invaded Minnesota they did but little harm,'' thus 
evidently implying that there were not two successive years of inva- 
sion. {N, Y. Sem. Tribune, Feb. 1, 1867.) 

Eight years afterwards, or A. D. 1864, there seems to have been 
another Grasshopper invasion of Minnesota, but only over a com- 
paratively small region of country, and probably by some species dis- 
tinct from the true Hateful Grasshopper. At all events, instead of 
appearing in September, they appeared in July; whereas, as Minne- 
sota lies to the north of the districts usually invaded by the Hateful 
Grasshopper, we should expect that species to appear, if anything, 
rather later instead of considerably earlier than it always appears in 
more southerly latitudes. To whatever species these Grasshoppers 
belonged, they seem to have laid eggs, which hatched out the next 
spring in the invaded district, as the following extracts show : 

''Minnesota, July 19, 1864. — ^A cor;:espondent of the St. Paul 
Press speaks very alarmingly of the great Grasshopper raid now in 
progress down the Minnesota valley. They take every green thing 
in their course. We have no later news of the pests." — Prairie 
Farmer, Aug. 6, 1864. 

"Fort Ridgely, {on the Minnesota River) Minnesota, May 24, 
1865. — Our bright prospects are blighted by the belief that the crops 
will be destroyed by the ravages of the Grasshoppers. In many lo- 
calities, the ground is completely covered with these little insects, 
and as small as they necessarily are at this early day, they have 
begun their work of destruction. I have seen small fields entirely 
ruiued by them. Last spring (summer?) large armies of Grass- 
hoppers started down from a point west and northwest of this, near 
the British Possessions, and in the autumn the frost found them in 
this section of country." — Ibid., June 3, 1865. 

Whether the following extract refers to the winged grasshopper^^ 
developed in 1865, from the eggs laid in the Minnesota Valley in 
the summer and autiunn of 1864, or to a fresh swarm winging its 
way into the State in 1865, from the west and northwest, I am un- 
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able to decide; but I rather incline to the former alternative. Clearly, 
this entire GraRshopper visitation nrnst have been quite local; for, 
in the Prairie Farmer for 1865, may be found sundry ^^Eecords of 
the Season"' from sundry parts of Minnesota, namely. Rice Co., 
Anoka Co., Ramsey Co., Goodhue Co., Blue Earth Co., Wabasha Co.^ ' 
Martin Co., Elgin and St. Paul, and dated from June 19th to Octo- 
ber 7th, 1865, which say nothing whatever on this subject. 

"St. Peter, Minnesota, July, J865. — The Grasshoppers have been 
flying over this place in countless myriads. The air, for a quarter 
of a mile high, was filled with them, and their speed was four to five 
miles an hour. In everjj town or farm through which they pass, 
they leave a strong guard, and the destruction of crops is sure to 
follow." — Prairie Farmer, July 22, 1865. 

Lastly, in 1857, as appears froni the following extract, or one 
year after the first Minnesota invasion, and nine years before the 
great invasion of 1866, there was an irruption of some kind or other 
of Grasshoppers — perhaps our Hateful species, perhaps a different one 
— into the dominions of that High and Mighty Autocrat of a vast 
portion of the soil of Republican America, whom the vulgar herd of 
Gentiles designate as Brigham Young. 

"In 1857, the Grasshoppers ate everything green in Salt Lake 
Valley, and came near starving the Mormons out, since which time 
old Brigham keeps one year's supplies on hand, knowing that they 
would not come the second year.'^ — lawa Homestead, May 8, 1867. 

Ten years afterwards, as is shown below, there was still another 
irruption of the same insect, but apparently in greatly diminished 
numbers, into the same territory. 

"Cheat Salt Lake City, Utah, about July 31, 1867. — The. season 
has been very fine for farming, but on the last day of the month the 
Grasshoppers came by millions.^' — Monthly Rep. Agr. Dep., 1867, 
p. 306. 

"Wanship, Utah, July 31, 1867. — First appearance of a cloud of 
Grasshoppers over . Wanship. They have destroyed one-half of the • 
grain in Cache Valley, and all the fruit and a great amount of the 
grain in Davis Co. They are swarming on the lower part of Weber 
River.''— Z6id!. 

"Oreat Salt Lake City, Utah, about November, 1867. — In a field 
that was being planted in the north-east portion of this City, last 
Monday, numbers of young Grasshoppers (the size of House-flies) 
were turned up by the plow, all alive and green, and quite recently 
hatched."— JWd., p. 365. 

It is by no means certain, that the insect referred to in the above 
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six paragraphs is the same species as the Hateful Grasshopper of the 
other side of the Rocky Mountains. Indeed, as the young ones that 
hatched out underground from the eggs in November, 1867, are said 
to have been "green,^' while those that hatched out in Klansas from 
the eggs of the true Hateful Grasshopper in the spring of 1867, are 
said by Mr. Goble to have been "milky-white upon leaving the egg," 
(above, p. 123,) 1 should rather infer that it belonged to a different 
species, peculiar to the western slopes of the Bocky Mountains. If it 
be the same, its appearing in the wtuged state in Utah, A. D. 1867, 
nearly a month sooner than it appeared in the Valley of the Missis- 
sippi, A. D. 1866, may be accounted for, partly by the western expos-' 
ure of the Eocky Mountains being perhaps warmer than the eastern 
Exposure, which would, of course, have a tendency to accelerate the 
transformations of the insect, and partly by the invading army not 
having to march so far in this case to reach its "objective point." In 
the lowlands on this side' of the Bocky Mountains, the average daily 
progress of the Hateful Grashopper, when full fledged, in 1866, was 
only, as we have seen, from five to ten miles. (Above, p. 121.) 

THE LAST 1N\'AS10N OF THE HATEFUL GRASSHOPPER IN THE 

AUTUMN OF 1867. 

From the following extracts, which I have laboriously gleaned 
from various sources, it appears that, contemporaneously with the 
above invasion of Utah and just one year after the Grasshopper-inva- 
sion of Kansas, Nebraska and Missouri in 1866, and at least 42 days* 
after the last remnants of the descendants of that great army had 
finally wasted away and disappeared from the invaded territory, a 
fresh host of invaders descended upon the fertile plains of the Mis- 
sissippi from the barren canons' (kanyons) of the Bocky Mountains, 
and at precisely the same period of the year. This time, however, 
they took a rather more northerly course, the main body descending 
though Nebraska upon Iowa, instead of through Kansas upon Mis- 
souri. Still, in both years there were flying columns of the enemy, 
that deviated a little from the general line of march either to the 
right or to the left. For, as will be seen hereafter, some of the ni6re 
northerly parts of Kansas and the extreme north-west comer of Mis- 

*As may be seen by the accounts collected from various sources and 
printed above, the departure of the Grasshoppers that hatched out in the 
spring of 1867 in Kansas, Nebraska and Missouri, from eggs laid in the 
preceding autumn, is variously dated in various localities from June 25th 
on to July 14th; while^the earliest invaders in the autumn of 1867, as will 
be immediately shown, appeared August 25th, and the latest September 30th. 



128 

souri were invaded by the army of 1867 ; and, as I have shown in the 
Practical Entomologist, the southern parts of Nebraska were very 
generally invaded by the army of 1866. This second invading 
army, however, does not seem to have been quite as numerous as that 
of the preceding year. 

It has been erroneously supposed by many, that this swarm of 
winged Grasshoppers, which made its appearailbe in Kansas, Ne- 
braska and Iowa from August 25th to September 30th, 1867, was 
not a fresh importation from the Eocky Mountains, but simply the 
individuals that hatched out in the spring of 1867 from the eggs laid 
in the autumn of 1866 by the invading army of that year. But, in 
the first place, as I have already shown, there was an interval of, at 
the very least, 42 days, during which no ravages by Grasshoppers are 
recorded anywhere in the afflicted region — which pretty effectually 
demolishes the abo\e supposition; secondly, one of the reports printed 
below expressly says that, for a period of 2| days,there was a constant 
influx of Grasshoppers into Eichland, Nebraska, from the north- 
west; and thirdly, although south-western Iowa was really invaded 
in 1867 by some of the unfledged Grasshoppers from Missouri, yet this 
took place, not in the autumn, but early in June as the following para- 
graph shows : — 

"The Grasshoppers are making sad ravages upon the crops of 
south-western Iowa. Whole fields of grain disappear in a single 
night. They go in large droves, and keep straight onward, no im- 
pediment whatever turning them from their course." — Rock Island 
(III) Union, June 17, 1867. 

Now, if the swarms that invaded Iowa in September sprang from 
the same source as those that invaded 'that State in June, why do we 
hear nothing of any Grasshoppers there from the forepart of Jime 
to the latter end of August? The truth of the matter seems to be, 
that the Hateful Grasshopper, in its native alpine home in the Kock}' 
Mountains, attains maturity in August, and then, according to the 
mysterious promptings of its peculiar instinct, often takes wing for 
the far-distant lowlands towards the East; while the very same spe- 
cies, when hatched out in warmer climates, that is, in the lowlands 
of the Mississippi Valley, attains maturity towards the end of June, 
or fully one month earlier, and then, prompted by the same instinct 
that governed it in its native home, immediately takes wing, and 
usually flies off in a south-east direction; after which it perishes in 
some unknown manner. 

"De Soto, Nebraska, Aug. 29, 1867. — Invasion of Grasshoppers, 
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looking like a snow-storm. They show preference for com and po- 
tatoes/'— Afon^AZy Rep. Agr. Dep., 1867, p. 311. 

"OlendaU, Nebraska, Aug. 31, 1867. — Grasshoppers now at work 
on the corn-fields; the blades and tops mostly gone; many stalks, 
three-quarters of an inch in diameter, cut oflE, and many ears just 
glazing eaten down, cob and com, from one to two inches/' — Ibid. 

^^Richland, NebrnskUj Aug. 31, 1867. — At noon on August 27th 
large numbers of locusts [grasshoppers] appeared, and continued to 
come FROM THE North-west until the evening of the 29th. They 
still (August 31st) remain, and it is probable that the com will be 
almost or entirely lost.'' — Ibid. 

"Algona, Iowa, Sept. 20, 1867. — Grasshoppers made their ap- 
pearance in large numbers, and by the 30th had stripped gardens and 
tender herbage. Com was too far advanced towards ripening to be 
much damaged. They seemed to come from the west or south- 
west.''— /6td. p. 362. 

"Council Orove, Kansas, Sept. 26, 1867. — September 20th, Grass- 
hoppers passing south-east in great numbers, dropping heavily of 
their numbers on farms and woodland. All seem to be of spring 
hatching. September 26th, laying eggs same as last autumn, and eat- 
ing everything in their reach." — Ibid. p. 352. 

"Fort Dodge, Iowa, Sept. 30, 1867. — ^A swarm of Grasshoppers 
arrived at 1 P. M., September 10th, and commenced work immediately 
upon vegetables, leaving hardly any buckwheat worth cutting, and 
stripping the leaves entirely from the corn, so that it looks like sticks 
stuck in the ground. They came again in additional numbers on the 
20th, but are now (at the end of the month) gradually decreasing. 
They have laid their eggs by millions." — Ibid. p. 352. 

"Holton, Kansas, Sept. 30, 1867. — Grasshoppers eating some 
early-sown wheat. They can be seen by millions passing to the 
south-west. They have done but little injury h,ere thus far." — 
Ibid. p. 362. 

"Greenwood, lowaj Oct. 6, 1867. — Grasshoppers pretty thick, but 
came too late in the season to injure anything except autumn-grain, 
of which there is very little." — "Justice," in Prairie Farmer, Oct. 12, 
1867. 

"Otioe Co., Nebraska, Oct., 1867. — Of late, the Grasshoppers 
have again visited our section, and are depositing their eggs in vast 
numbera. We begin to fear that they may prove to be an annual 
pest to our River towns, and in fact to the entire Missouri valley." — 
Monthly Rep. Agr. Dep., 1867, p. 327. 

"Oficeola, Clarke Co., Iowa, Oct 20, 1867.— The Kansas Grass- 
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hopjers, which for six weeks past have gradually made their way 
EASTWARD^ appeared here in comparatively small numbers about two 
weeks since. They are rather small brown insects, with red legs and 
white wings, to the general observer differing from the ordinary 
Grasshopper in nothing except their power of continued flight. A 
gentleman from the upper part of this county reports that, on a road 
running through his place, the Grasshoppers would be found, morn- 
ing and evening, six inches deep, [in the ground? — B. D. W.?] He 
stated that their eggs were hatched after an incubation of several 
days, and that a few days' growth gave distinct form to the young. 
The female may be seen .in large numbers on our roadsides in the 
act of ^setting.' The tail of the insect, projecting downward and 
backward, is found to enter a tubule in the sod, about ^ of an inch 
in depth and 3-lOths in diameter. Into this nest is deposited an egg- 
sack of mucus, containing in uniform order 16 minute eggs of the 
shape of an elongated bean. I send a pair of insects and several 
nests of eggs.'' — Corresp. of Keokuk {Iowa) Constitution. 

"Des Moines, Polk Co., Iowa, Oct. 30, 1867. — ^Myriads of young 
Grasshoppers have been observed in the fields about here of late, 
which of course must be the progeny of the flood of insects, which 
first made their appearance here the latter part of September." — 
Iowa Homestead. 

"Fort Calhoun, Nebraska, Dec. 6, 1867. — Corn is about all in 
crib and not very good. The Grasshoppers took the leaves about 3 
or 4 weeks too early, which affected it about the same as an early 
frost does." — "C. U.y in Prairie Fanner, Dec. 21^ 1867. 

''Nodoway Co,, N. W. Missouri, about Nov. 1867. — The. Grass- 
hoppers made a raid upon us this autumn, but too late to do much 
injury. We look for their appearance in the spring, when the eggs 
deposited will hatch." — Monthly Rep. Agr. Dep., 1867, p. 365. 

''Woodson Co,, Kansas, about Nov. I867.^r-The ^Mormon locusts' 
[Hateful Grasshoppers] made their appearance in this county on the 
25th of September, and there was not sufficient cold weather to stop 
their ravages upon the crops until the 29th of October, when the 
thermometer fell to 24 degrees above zero. The consequence is 
that they have destroyed all the wheat sown prior to their arrival." — 
Ibid, 

''Dakota Co,, Nebraska, about Nov. 1867. — The Grasshoppers 
have left us, but their eggs have been deposited to be hatched out in 
the spring." — Ibid. 

"Hall Co., Nebraska, about Nov,, 1867. — Grasshoppers have been 
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very thick again this season^ but have done little damage. They have 
deposited few eggs "compared with the preceding year/' — Ibid. 

"Page Co., Iowa, about Nov., 1867. — We have been visited this 
autumn by the Grasshoppers, which have devastated gardens to con- 
siderable extent, and even eaten the fruit from the trees. They were 
particularly fond of peaches, in many instances eating the fruit en- 
tire, leaving the pit [stone] on the tree. Nearly all the cabbage in 
the county has been devoured by them, and the autumn wheat en- 
tirely eaten up, my own being the only piece left in this section. The 
earth is filled with their eggs." — Ibid. 

"Des Moines, Folic Co., Iowa, Jan. 8, 1868. — There come to us 
from every direction expressions of great apprehension, about the 
devastations of the* Grasshoppers the coming season." — Iowa Home- 
stead. 

When I was attending the Fair of our State Agricultural Society 
in October, 1867, I got into conversation at my Hotel with Mr. C. 
MjcKee, of Cass Co., Illinois, who, as he informed me, had just re- 
turned from a business tour through a great part of Iowa. Prom 
this gentleman I learned that the Grasshoppers first invaded Iowa 
about August 25th, and that they continued arriving till about the 
end of September. "They came," he told me, "with a westerly wind, 
and were generally believed by the Iowa farmers to have originated 
in Dacotah." He had met with them, or heard of them in the fol- 
lowing counties of Iowa, and from the above Reports of the Agricul- 
tural Department we may add Aflams and Page counties to the list; 
all of which, as will be seen by the geographical student, lie in the 
western half of the State, the most easterly point in the most easterly 
counties (Polk and Warren) being no less than 115 miles from the 
nearest point on the Mississippi River: — Cherokee (also reported by 
the Agricultural Department,) Woodbury, Ida, Sac, Calhoun, Greene, 
Dallas, Guthrie, Adair, Madison, Warren, Clarke, Ringgold, Carroll 
and Polk (Des Moines.) I may add that the Editor of the Iowa 
Homestead, to whom I had forwarded a list of the above 17 counties 
in Iowa, says in his issue of January 15, 1868, that he "thinks that 
the territory named covers the extent of the Grasshopper-raid into 
Iowa in the summer and fall of 1867." 

Of course, throughout the districts in Kansas, Missouri, Ne- 
braska and Iowa, which have thus been invaded by the Hateful Grass- 
hopper in the autumn of 1867, the eggs laid by the females, except 
the few that hatch out the same autumn, will mostly live through 
the winter and hatch out in the spring of 1868; when, in all human 
probability, the same partial destruction of the crops will take place, 
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that was experienced in the spring and summer of 1867 throughout 
the districts invaded in the autumn of 1866. .But there is not the 
least reason to anticipate^ as the writers of many of the above extracts 
evidently do, that these Grasshoppers have become a permanent insti- 
tution in that section of coimtry. Likely enough these districts may 
not be again invaded by their little foes from the Bocky Mountains 
for the next ten or twenty years. When in October, 1866, in the col- 
umns of the Practicai Entomologist, I stated that it was not at all 
probable that the Grasshopper plague would be continued in Kansas 
and Nebraska beyond the summer of 1867, I did so with the distinct 
proviso, ^^unless fresh swarms should descend upon those countries 
from Colorado.^' (Vol. II., p. 6.) Since, however, I am now writ- 
ing more especially for the citizens of Illinois, it is not necessary to 
dwell further upon this subject. 

But Kansas, Missouri, Nebraska and Iowa were not the only 
States on this side of the Bocky Mountains, that were invaded by 
Grasshoppers in the autumn of 1867. Nearly a dozen counties in 
Texas have suffered in the same manner and at the same time, and 
probably from the same species of Grasshopper, the portions of the 
State that lie at the greatest distance from the Eocky Mountains 
having been apparently not infested by these insects. I give below 
all that I have been able to collect on the subject. 

''OreenvilU, Hunt Co., N. E. Texas, about Dec. 24, 1867. — Since 
the departure of those few dozen Grasshoppers, our farmers have 
begun to sow wheat in real earnest. The damage done by that same 
set of Eadical bugs is not so great as was anticipated.'^ — Oreenville 
Independent. 

Wallas Co., N. E. Texas, about Nov., 1867. — The Grasshoppers 
made their appearance here on October 17th, the air being filled with 
them. They appeared to be coming from the west, and traveling east. 
They have literally eaten every green thing, and in places where they 
got to the wheat that was being sown, they devoured the grain. 
About two-thirds of them have disappeared, and I think all will leave 
in a few days."— Monthly Rep. Agr. Dep., 1867, p. 364. 

"Fannin Co., N. E. Texas, about Nov., 1867.-— The Grasshoppers 
made their appearance about two weeks ago, but have done little or 
no injury yet. There is a general disposition to withhold seeding 
until they entirely disappear." — Ibid., p. 365. 

"Red River Co., N. E. Texas, about Oct., 1867.— We have now 
in this county, for the first time in my recollection, a visitation of 
Grasshoppers, which are devouring everything they can make food 
of, and I fear they will destroy all the wheat put into the ground. 
Sowing will be suspended until they disappear." — Ibid., p. 365. 
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"Lampasas Co,, Central Texas, about Oct., 1867. — Since my last 
report, Grasshoppers have come upon us, though not very numerous^ 
but sufficient to deter farmers from putting in wheat and other small 
grains/^ — Ihid., p. 365. 

"Lampasas Co., Central Texas, about Nov., 1867. — Grasshoppers 
made their appearance here in immense numbers about the 1st of 
October, and completely destroyed the autumn and winter gardens, 
and injured the stock range materially. They continued with us 
until the 20th, when they moved on their journey in a south-easterly 
direction. Many are deterred from sowing wheat by apprehension of 
the re-appearance of the destroyer in the spring." — Ibid., p. 364. 

"Bell Co., Central Texas, about Nov., 1867.— We have had Grass- 
hoppers in considerable numbers since the 15th of October, but too 
late to do any harm except to gardens, which they have entirely de- 
stroyed." — Ibid., p. 364. 

"Coryelle Co., Central Texas, about Nov. 12th, 1867.— The Grass- 
hoppers made their appearance in this county on the 12th of October, 
coming in vast quantities from the north. They have been with us 
a month and done much injury. All the autumn gardens were de- 
stroyed; and though wheat-sowing is past, little has been sown, as 
the Grasshoppers eat the grain before it can be covered." — Ibid., 
p. 365. 

"Lavaca Co., Central Texas, about Nov., 1867. — The Grasshop- 
pers are already, in the western part of the county, depositing their 
eggs by the million, which, if not destroyed by storm or severe winter, 
will hatch out in the spring and do a great deal of damage." — Ibid., 
p. 361. 

"Burleson Co., Central Texas, about Nov., 1867. — ^We have the 
Grasshoppers with us, and they cover the ground, and are depositing 
their eggs." — Ibid., p. 364. 

"Fayette Co., Central Texas, about Oct., 1867. — Grasshoppers ap- 
peared in this neighborhood on the 3rd instant in great numbers." — 
Ibid., p. 365. 

"Austin Co., Central Texas, about Nov., 1867. — Grasshoppers, 
hitherto unknown in this locality, have appeared in countless nimi- 
bers."— 76td., p. 365. 

In the following Table will be found a chronological synopsis of 
the various Grasshopper-invasions, of which the details have been 
given above. In every case eggs were deposited in the ground in 
great numbers, which, so far as can be ascertained, hatched out in the 
following spring, so as to cause considerable damage to the crops. 
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A.D. 


Districts Imvadbd. 


Spbgibs of 

GaASSHOPPBB. 


1820.. 


Western Missouri (and Kansas?) 


Hatetul Grasshopper. 
Bateful Grasshopper? 
Unknown species? 
Unknown species? 
Hateful grasshopper. 
Unknown species? 
Uatetul Grasshopper? 
Hateful Grasshopper. 


186(1.. 


Minnesota T. ,, . .,.,,-.-,-,,,,,, , , ....-- 


1867.. 


Utah 


1864.. 
1866.. 
1867.. 
1867.. 


Minnesota River Valley in Minnesota 

Kansas, South Nebraska, West Missouri and N. B. Texas. 

Utah 

Texas (North-eastern and central counties) 


1867.. 


Nebraska, North Kansas, N. W. Missouri and West Iowa. 



The true Hateful Grasshopper must be carefully distinguished 
from the common Ked-legged Grasshopper {Caloptenm femur-ru- 
brum, DeOeer,) which swarms everywhere from Massachusetts to Min- 
nesota, and from Pennsylvania to Illinois. The impractised observer, 
indeed, would very readily confound the two species; for in reality 
they differ in nothing but the comparatively much longer wings of 
the former, which enable it to ily vast distances; whereas the latter 
does not usually fly more than a few yards at a stretch. Harris re- 
ports of the Red-legged Grasshopper, (or, as he prefers to ci^ll it, 
"the Eed-legged Locust,'^) that in certain seasons it almost entirely 
consumes the grass of the New England salt-marshes, and then emi- 
grates on to the uplands, devouring on ij^ way grass, maize, garden- 
vegetables, potato-tops, clover and tobacco-plants. "These insects," he 
continues, "will even destroy in a few hours the garments of laborers, 
hung up in the Held while they are at work ; and, with the same vorac- 
ity, they devour the Joose particles which the saw leaves upon the sur- 
face of pine-boards, and which, when separated, are termed saw-dust." 
(Inj. Ins., pp. 168 — 170.) As the reader will have noticed, the Eocky 
Mountain species has the same omnivorous propensities. It is prob- 
ably to this Red-legged Grasshopper that Mr. S. T. Kelsey, of Kan- 
sas, refers, when he says that he ^lias known Grasshoppers in west- 
ern New York to destroy a large proportion of the growing crops, 
and then deposit their eggs," as the other species did in Kansas in 
1866. {Prairie Farmer, June 15, 1867.) While I was attending 
the State Fair held at Freeport in North Illinois in the year 1859, 
I heard (as I have already recorded elsewhere) from the farmers of 
that neighborhood great complaints of the damage done them that 
year by Grasshoppers. And Mr. Arnold, of DeKalb County, which 
also lies near the northern boimdary of this State, says that his oat- 
crop in 1861 "was diminished at least 10 bushels per acre by the 
Grasshoppers, who ate off the heads, the ground being literally cov- 
ered with grain."* In Fulton Co., Central Illinois, "myriads of 
young grasshoppers" are reported to have appeared "in the meadows, 

*See, on these two points, Trans. III. State Agr. Soc. V. p. 497. 
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ao as to be likely to destroy the crop of clover seed/' on June 23, 1860. 
(Prairie Farmer, July 6, 1860.) And in Champaign Co., Central 
Illinois, young grasshoppers are said to have swarmed ^^in countless 
multitudes'' in the middle of June, 1861. (Ibid., June 20, 1861.) 
All these grasshoppers in North and Central Illinois were also, in all 
likelihood, the common Red-legged species; and it is to that species 
that I should likewise refer the following observations, which, as well 
as many others that the reader has already perused, have been gleaned 
from the very valuable "Records of the Season," that enrich the pages 
of the Prairie Farmer. 

^'Morgan Co., Illinois, Sept 7, 1867. — Some grasshoppers are 
eating on the leaves of the com, but not enough to do any damage." — 
Prairie Farmer, Sept 14, 1867. 

'^StarJc Co., Illinois, Aug. 27, 1867. — Some grasshoppers are eat- 
ing on the leaves of the com, but not enough to do any harm." — 
"W. N.'' in Praine Farmer, Sept 7, 1867. 

''Marshall Co., Illinois, Sept 27, 1867. — Com was doing well 
until the 27th of August, when THE GRASSHOPPERS made their 
appearance, eating off all the corn-blades and all our vegetables that 
grow above-ground.''— "J5?. S. H/' in Prairie Farmer, Oct 12, 1867. 

"Washington Co., Illinois, Sept 3, 1867.— THE PLYING 
GRASSHOPPERS are here by the bushel; voracious eaters, they 
make fruit-trees, groves, currant and gooseberry bushes, and potato 
vines look bad indeed. Corn-fields look like fields of bean-poles with 
ears on them." — "0. C/' in Prairie Farmer, Sept. 7, 1867. 

Washington county, it will be observed, is in South Illinois, 
Morgan county in Central Illinois, Marshall and Stark counties in 
North Illinois ; and all four of them are removed by the width of at 
least two counties from the Mississippi River. Consequently, it is 
unreasonable to suppose, knowing what we do of the habits of the 
Hateful Grasshopper, that that insect could have flown from the very 
centre of Iowa — ^the nearest point to Illinois where it is known to 
have occurred in the autumn of 1867 — over the whole of the eastern 
half of Iowa and at least two counties in Illinois, without leaving 
any signs of its journey on the road, and have subsequently appeared 
in one or more of the interior counties of Illinois in September, 1867. 
Hence, so far as indirect evidence goes, it is utterly improbable that 
the Grasshoppers referred to in the above extracts could have belonged 
to the Rocky Mountain species. It is very true that there is no di- 
rect evidence, that the Grasshoppers found in Illinois in Marshall 
and Washington counties during September, 1867, by "E. S. H." 
and "0. C," were not the veritable Hateful Grasshoppers of Kansas, 
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and Kebraska, and Western Missouri, and Western Iowa; and cer- 
tainly their habits, as stated in ihe above two eirtracts, agree very 
remarkably with those of the Eocky Mountain insect. But who is 
to blame for this missing link in the chain of evidence? Not the 
editors of the Prairie Farmer; for no doubt they printed faithfully 
all the intelligence that their correspondents sent them. Not "E. SL 
H" and "0. C"; for they spoke according to the lights that had 
been vouchsafed to them. Not the Entomologists ; for we have been 
preaching for the last ten years on the practical importance of our 
favorite branch of Science. The blam!e, in reality, lies with our 
wretchedly defective School System, which persists in tearing the 
brains of young children to pieces with such useless acrobat-feats of 
the intellect, as are dignified by the name of "Mental Arithmetic,'^ 
while it utterly neglects to instill into their minds the commonesjb 
rudiments of Natural History. Hence we are perpetually dinned 
with nonsensical theories about ''THE borer,^' "THE fly/' "THE 
bug,'* "THE grasshopper,'^ etc., etc., as if there was respectively but 
ONE species of borers, of flies, of bugs and of grasshoppers within the 
limits of the United States ! Whereas in reality there are hundreds 
of distinct species of each of them, differing one from the other as 
widely as a sheep from a goat, or a cow from, a deer, or a horse from a 
hog. Had but "0. C." of Washington county and "E. S. H." of 
Marshall county been familiarized in their school-days with these 
simple truths, they would not have thought it sufficient merely to 
chronicle the fact, that "THE grasshoppers'' had done so and 'so id 
their respective neighborhoods; but they would, in addition, have 
sent specimens of the culprit insects to some competent entomologist 
— Mr. C. V. Riley, for example, who at that very time was conduct- 
ing the entomological department of the Prairie Farmer — and thus 
it could have been decided with scientific certainty, to what particu- 
lar species their grasshoppers really belonged. Would farmers but 
make it a rule to adopt this course, whenever they notice any unusual 
occurrence in the little World of Insects, they would not only put 
money into their own pockets by furthering our knowledge of Eco- 
nomic Entomology, but they might, in addition, often subserve the 
interests of pure theoretical science, by adding new facts to the great 
store which has been already accumulated. When the scientific name 
of an Insect has been once, no matter how, determined, the Parmer 
can record for all future ages with scientific precision whatever he 
knows about it ; and the Farmer, be it remembered, is just as capable 
as the Philosopher of observing the peculiar habits of any particular 
species of Insects, and ordinarily he has much better and more fre- 
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quent opportunities for bo doing than mj FhiloBopher has. On the 
otb^ bMid, nntii the name of an insect is scientifically ascertained, 
eyerythixkg that is said about it amonnts to little more than guess- 
work^ and groping round in tiie dark, and the balance of probabilities. 
We maj, it is true, sometimea solve the scientific conundrum, as I 
have myself attempted to do in the present case, and believe that we 
have found the correct solution. But it cannot be too often repeated 
that, '^Believing is not knowing, and faith is not Bciencef* 

The practical man ^rill, perhaps^ think that, of whatever theo- 
retical interest these long-winded discuteions on the nativity of cer- 
tain broods of Grasshoppers may be, they are of no manner of prac-' 
tical importance. But the practical man, if he so think, will be, for 
once in his life, mistaken. Let it only be conceded that Hateful 
Grasshoppers, after being raised from the egg in 1867 in the lowlands 
of Elansas and Missouri, can generate freely the same year in the low- 
lands of Nebraska and Iowa — for it must be remembered that the 
Grasshoppers that aflSicted the two last-named countries in the 
autumn of 1867 are said to have laid millions of eggs — and no good 
reason can be given, why Hateful Grasshoppers, raised from the egg 
in 1868 in Nebraska and Iowa, should not generate freely in Illinois 
in the autumn of that year; and so on indefinitely for a long series 
of year?. In other wordp, upon this seemingly mere theoretical ques- 
tion, that has been discussed at such tedious length, hangs the purely 
practical and highly important question, whether or not we folks in 
Illinois, and in other States still further to the east, are likely to be 
afiiicted in the future by the Hateful Grasshopper for nobody knows 
how many years. If, on the contrary, every swarm of Hateful Grass- 
hoppers raised in the lowlands is always barren, and if every swarm of 
them that is capable of laying f ei-tile eggs must necessarily, as I firmly 
believe, have been raised from the egg in its native alpine home, away 
up in the canons (kanyons) of the Roeln^ Mountains, then there must 
be some geographical limit or other to the region of lowland country, 
which they are physically capable of reaching. It would be absurd, 
for example, to imagine for one instant that a Grasshopper-army, 
starting from the Rocky Mountains, could in one season fly all the 
way to France or England, or even as far as the Atlantic seaboard of 
the United States. Hence, allowing that there is some geographical 
limit to the flight of such an army, we have but to recur to historical 
facts to find what that limit has hitherto been ; and we may then infer 
with moral certainty that for the future — all other influencing circum- 
stances continuing the same — ^the geographical range of a swarm of 



138 

Hatef nl Grafishoppers^ deecending from the Bocky MonntaiBs^ will al- 
ways oontinue to be the same or nearly the same. 

It may perhaps be tiiought, by those who have not carefully 
studied the difference between the two cases, that> if the Colorado Po- 
tato-bng could descend from the Boe^ Mountains into Nebraska and 
lowa^ and then pass onwards into Illinois, and so indefinitely for- 
wards in its grand march to the Atlantic Ocean, the Hateful Grass- 
hopper may do the very same thing. But the two cases are not 
parallel. The Colorado Potato-bug, as we all of us in northern and 
central Illinois know from woful experience, propagates freely and 
rapidly, generation after generation, in the northern lowlands of the 
Mississippi Valley, and spreads by this means every year further and 
further to the eastward; although it is very true that in the more 
southerly lowlands of that Valley — such as Kansas, and Missouri and 
South Illinois — ^it propagates much less freely and rapidly, and con- 
sequently spreads but very slowly indeed towards the east. On the 
other hand, superabundant evidence has been detailed in this chap- 
ter, to prove that the Hateful Grasshopper does not breed anywhere 
in the lowlands of the Mississippi VaUey, but, on the contrary, gradu- 
ally wastes away and disappears from off the face of the earth, when 
raised there from the egg, without itself laying any eggs at all. 
Therefore it is utterly improbable that this insect should, at any fu- 
ture period, breed freely in the country immediately to the west of 
the Mississippi, and thus pass gradually eastward into Illinois, and 
after breeding there pass on still further eastward. And in point 
of fact we know that the true Hateful Grasshopper has never been 
found by any entomologists, even in very small numbers, from one 
end of Illinois to the other. Moreover, the Colorado Potato-bug is a 
slow-flying insect, physically unable to fly across the vast Plains of 
the Western Desert at one fell swoop. Hence, until the distance be- 
tween Colorado and eastern Kansas and Nebraska was bridged by 
settlements where potatoes were grown, it was incapable of passing 
into Kansas and Nebraska, and thence through Iowa into Illinois; 
and we know that history proves to^ us, so far as any negative fact 
can be historically proved, that it never did so. On the other hand, 
the Hateful Grasshopper is a rapid-flying insect, capable of flying 
hundreds of miles at a stretch, when caught up by a strong westerly 
wind; and there is historical evidence that it crossed the Plains, that 
intervene between Colorado and the inhabitable or eastern parts of 
Kansas, in 1820, or long before any white man had thrust his plow 
into the virgin soil of those two districts. Therefore, if this Grass- 
hopper is going at some future period to make its way into Illinois, 
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not by succesBive broods being raised one from the other on the 
route, but by one single uninterrupted flight from the Bocky Moun- 
tains, we have a right to ask, why it has never done so at some pre- 
vious period? 

Our State has now been organized for about 50 years, and for 
many preceding years it was sparsely inhabited both by the French 
and by the English. Yet, in all that long period of time, no record 
of any such Qrasshopper-invasion of our State, as history shows to 
have repeatedly taken place in various States to the west of us, and 
in various years from A. D. 1820 up to the present year, 1867, can 
be met with in any printed document, or gleaned from the trusty 
memory of the ^'oldest inhabitant/' Why is this? What possible 
cause can be assigned, why^ up to the year 1870, for example, the 
Hateful Grasshopper should never have flown eastward from the 
Bocky Mountains within 115 miles of Illinois, and in that particular 
year should fly so many miles further east as to touch the sacred soil 
of Illinois? The distance from the alpine regions of the Rocky 
Mountains to the most easterly point that this insect has ever hitherto 
reached, namely, the centre of Iowa, is about 550 miles. What is to 
enable it at some future period to fly 150 miles further, or a total 
distance of 700 miles, which it must do if it is ever going to swoop 
down upon any considerable portion of Illinois from its present alpine 
home? It surely cannot be the settlement of some portion of the 
intervening country, that will enable it to do so. This cause, if it had 
any influence at all upon the length of its flight, would rather have 
a tendency to diminish that length; for there is abundant evidence 
that every invading army, composed of these Grasshoppers, drops a 
portion of its numbers, as it goes along, wherever it finds abundance 
of suitable crops to prey upon; so that, the wider the extent of settled 
coimtry that it passed through, the sooner would such an army be re- 
duced to nothing. The only physical change that I can conceive of, 
as likely to cause such an invading army to penetrate into Illinois, 
is a sudden upheaval to the amount of many 'hundred feet of the 
whole chain of the Rocky Mountains that lies to the westward of us, 
so as to bring the native alpine home of this insect full 115 miles 
nearer to Illinois. But modem geology teaches us that, although 
such an upheaval may very probably take place by slow and gradual 
steps in the course of the next 10,000 or 20,000 years, yet it can 
never come to pass in our time, or in the times of our grandchildren, 
or even in the times of our great-grandchildren twenty times removed. 
Therefore we may infer, with moral certainty, that no swarm of 
Hateful Grasshoppers can swoop down from the Rocky Mountains 
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' upon Illinois, within the only future that practically concerns us. 
But it was demonstrated before, that this insect could not pass into 
Illinois in the same mode as the Colorado potato-bug has done^ 
namely, by breeding at various way-stations on the road. Therefore, 
as there are but two conceivable modes by which the Hateful Grass- 
hopper can reach Illinois, namely, Ist, at a single flight, or 2d, by 
breeding on the road, and as it has been shown that both modes are 
utterly improbable iji the case of this species for hundreds of years 
to come, it necessarily follows that, in all human probability, it will 
not pass into Illinois at all for hundreds of years to come. 

Every man — except, perhaps, some crazy Mlillierite — ^believes 
firmly that, in all human probability, the sun will rise in Illinois 
every morning for hundreds of years to come. Yet he has no better 
kind of evidence to justify such a belief, than I have to justify the 
truth of my theory, namely, that, in all human probability, we shall 
never for hundreds of years to come, be afflicted with the Hateful 
Grasshopper in Illinois. Both the inorganic and the organic worlds 
are governed by certain fixed laws; and whether it be a vast fiery- 
globe of liquid lava revolving slowly upon its axis in the midst of 
the attendant worlds, that have been circling around it, each in its 
own peculiarly prescribed path, for indefinite ages; or whether it be 
some infinitesimally minute insect winging its way from the alpine 
heights of the Eocky Mountains over the Desert Plaius of the West; 
we have but to ascertain by what laws each of them is governed, in 
order to be able to predict, in the case of each of them, what is, and 
what is not, morally certain to happen in the future. 

THE END. 
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Fig. 1. The Grape Curculio, {Cxlioden imequalis. Say.) 

Fig. la. Its front leg highly magnitted. 

Fig. lb. Its larva. 

Fig. 2. The Apple-maggot Fly, {Trypeta pomortella, Walsh.) 

Fig. 2a. I' s larva, the Apple-maggot. 

Fig 2b. The Apple-worm, (larva of Carpocapxa pomnnella, Linn.) 

Fig 3. The Plum Moth, {Semasia prunivora, Walsh,) female. 

Fig. 3a. Part of the hind wing of the male Plum Moth. 

Fig. 3b. Larva of the Plum Moth. 

Fig. 3c. Larva of the Plum C\irc\il{o,{Conotrach€lu8 n^/i«;;Aar,Hbst.) 

N. B. The hair-lines show the size of the insect, when not magnified. 



